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This thesis has been motivated by the need to preserve the scarce oil resources used 
by motorists for their personal transportation. The inquiry for this research was 
whether the government of Australia bears some responsibility for influencing 
Australian motorists’ choice and usage of motor vehicles, in order to reduce oil 
consumption and preserve this scarce commodity, and whether this responsibility is 
being achieved within the current regulatory and tax environment.  
This qualitative research has been conducted by using interpretive description and 
legal methodology. A tax policy solution has been suggested after investigating the 
problem by deconstructing prior knowledge in three areas: the status of oil reserves; 
the characteristics of motor vehicles that impact upon the consumption of oil; and the 
tax and regulatory measures that have been adopted by other countries to influence 
the choice and usage of passenger motor vehicles.  
A critical examination of the various policy options for Australia was conducted to 
suggest a solution for this identified problem and this thesis proposes that the best 
option for Australia is to conduct a comprehensive reform of the motor vehicle taxes 
and charges and introduce a Luxury Energy Tax (LET) system for motor vehicles 
based on the precautionary principle and the polluter-pays principle.  
The diagnosis of the problem and the design of a solution has been undertaken in this 
thesis using a step-by-step approach as follows: 
1. Investigate the reported data on Australian and global oil resources. 
2. Explore the need to focus on reducing oil use by passenger motor 
vehicles in Australia. 
3. Explore the growth of passenger motor vehicle use, both globally and in 
Australia. 
4. Explore the design and choice of passenger motor vehicles in terms of 
power and weight. 
5. Investigate whether future car designs can resolve the oil problem. 
6. Examine the current Australian regulatory and tax framework and its 
failure to promote oil efficiency in passenger motor vehicles. 
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7. Examine the regulatory and fiscal policies implemented by other 
countries to promote oil efficiency in passenger motor vehicles. 
8. Explore specific studies on motor vehicle taxation undertaken by the 
Netherlands, Norway and the State of Oregon in the USA.  
9. Analyse the criteria to develop a framework for Australia to promote 
energy-efficient passenger motor vehicles.  
10. Design an interventional strategy for Australia, being a tax framework 
for the Luxury Energy Tax (LET).  
In order to design the LET criteria, it was necessary to examine the motor vehicle 
characteristics that cause increased oil use and emissions and to ensure that these 
characteristics are taken into consideration in the design of the LET. The 
administration, operation and implementation of the LET system are explained in 
detail in this thesis. The proposed LET is then evaluated in terms of various criteria 
including its net revenue generation potential, the known criteria of a good tax and 
the ability of the tax to change behaviour. It is proposed that the revenues from the 
LET be directed towards building public transport infrastructure. The LET provides a 
new policy approach directed at resolving the problem of how passenger motor 
vehicles are perceived and reducing the demand for large and powerful motor 
vehicles that consume and diminish the limited oil resources. 
This thesis identifies the opportunities that could arise through the introduction of a 
LET, including the design of a new micro-light LET motor vehicle and 
modernisation of the public transport system. The message from this thesis is that a 
new way of thinking is required regarding passenger vehicle transportation, and the 
application of this new way of thinking might bring about benefits and opportunities. 
This thesis also identifies that without a strong political will, these regulatory and 
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topic, I realised that I had to do something more to make a difference and that 
taxation could be the answer.  
Professor Dale Pinto was present at the tax conference and encouraged me to 
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throughout the journey and taking the time to read and comment on my work.  
A search on people with interest on peak oil revealed Professor Peter Newman. I 
attended a seminar presented by Professor Peter Newman and after listening to 
Peter’s presentation on what life could be like without oil made me realise that there 
was no turning back from this journey. Peter also agreed to supervise my thesis and I 
thank Peter for being a source of my inspiration and guidance. 
I am also grateful to the members and directors of the Applied Law and Policy 
research group, for their encouragement and research support. I thank Professor 
Glenton Barton, for supporting my leave applications from work, without which this 
journey would have taken a lot longer.  
The PhD journey can be a lonely endeavour. However I was fortunate to have my 
husband Bob to walk with me through this journey, sharing his knowledge and 
guiding me. I read my drafts to Bob and he would question my choices, so I could 
refine them. He helped me see my path through a mire of documents. I had no 
knowledge on motor vehicles and I thank Bob for having the patience to explain the 
basics of motor mechanics. Without this background understanding of the workings 
of a motor vehicle and the motor vehicle industry, I could not have brought the three 
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CHAPTER 1: INTRODUCTION 
 
1.1 OVERVIEW AND PROBLEM DEFINITION 
The world has a finite amount of oil resources and excessive use of a finite resource 
will lead to rapid depletion, especially if it is non-renewable. Global oil resources are 
non-renewable since the energy from oil cannot be recaptured after it has been used 
up. It is a well-known fact that the oil that we are accustomed to using was formed 
many millions of years ago.
1
 The scarcity of oil was initially highlighted by the peak 
oil report by Hubert in the USA,
2
 followed by other government and international 
agency reports as discussed in Chapter 2. The impact of the scarcity of oil can be 
observed from the energy crisis of the 1970s when the Arab members of the 
Organization of Petroleum Exporting Countries (OPEC) implemented an oil 
embargo. The embargo led to a significant increase in the price of oil and the 
governments of many countries imposed restrictions on motorists to economise on 
oil use. Petrol rationing was introduced in many countries with the distribution of 
ration books to motorists, leading to long queues at petrol stations.
3
 
This thesis is motivated by the need to preserve the scarce oil resources used by 
motorists for their personal transportation. Personal observations of motor vehicles 
on Australian roads indicate a trend towards driving large and powerful motor 
vehicles. Large four-wheel drive and sport utility vehicles are increasingly common 
on Australian roads. Even normal motor cars appear to have increased in size when a 
newer model of the same type of vehicle is compared with an older model. This has 
brought about the inquiry in this thesis as to whether the government of Australia 
bears some responsibility for influencing Australian motorists’ choice of motor 
vehicles, in order to reduce oil consumption and preserve this scarce commodity, and 
                                                 
1
 Geoscience Australia and ABARE, ‘Australian Energy Resource Assessment’ (Assessment and 
Report, Australian Government Department of Resources, Energy and Tourism, 2010) Appendix F.  
2
 Clifford J Wirth, ‘Peak Oil: Alternatives, Renewables, and Impacts’ (2008) 
<http://greatchange.org/ov-clifford,PeakOilAnalysisOctober6-2007.pdf> 5. 
3
 David Parish, ‘The 1973 – 1975 Energy Crisis and Its Impact on Transport’ (Report Number 09/107, 
Royal Automobile Club Foundation for Motoring, October 2009). 
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whether this responsibility is being achieved within the current regulatory and tax 
environment.  
The thesis first explores whether the use of available oil resources in Australia needs 
to be curtailed, and if so, why oil use reduction should focus on passenger motor 
vehicles. The answer to these questions defines the research problem requiring a 
solution. The solution is explored by examining the current tax and regulatory 
measures that are in place in Australia and determining whether the current measures 
have an impact upon the choice and usage of motor vehicles for personal 
transportation in Australia. It is argued in this thesis that the current tax and 
regulatory measures, including motor vehicle taxation, road user charges, excise 
taxes on fuel and motor vehicle regulations have not been designed with a focus on 
sustainability of oil or emissions control, and there is a need in Australia for specific 
tax measures to influence Australian people to firstly choose a personal 
transportation vehicle that consumes less oil, and secondly to drive less. This thesis 
proposes a framework within which specific tax measures can be implemented with 
the aim of reducing the oil use for personal transportation vehicles. 
 
1.2 RESEARCH BACKGROUND AND CONTEXT 
Over the last century the demand for large and powerful passenger vehicles has 
increased as they have become more than just a means of transportation. Passenger 
motor vehicles are often chosen as a symbol of financial success and social status, 
with little regard to their fuel consumption or emissions. From being a luxury in the 
early part of the 20
th
 century, passenger motor vehicles have become a necessity in 
Australia. However, if oil becomes scarcer, this necessity may once again become a 
luxury, disrupting the living standards and lifestyle to which Australians are 
accustomed, unless the Australian government takes responsibility in making 
appropriate policy decisions.  
In September 2008, the Australian Transport Council released a public discussion 
paper entitled ‘Vehicle Fuel Efficiency: Potential Measures to Encourage the Uptake 
3 
 
of More Fuel Efficient, Low Carbon Emission Vehicles’
4
 and noted that engine 
technology in terms of fuel consumption per power output has improved 
substantially and there has been an improvement in fuel efficiency in the new 
passenger vehicle fleet. However the discussion paper states that ‘potential fuel 
savings across the whole light vehicle fleet have been offset by increases in vehicle 
power, size and weight, by the strong growth in sales of four wheel drive sports 
utility vehicles (SUVs), and increases in the fuel consumption of light commercial 
vehicles.’
5
 The same conclusion was also drawn by the Bureau of Infrastructure, 
Transport, Regional Development and Local Government (BITRE) study of the 
trends in new passenger vehicle fuel consumption in Australia from 1979 to 2008.
6
 
Studies such as these show that there is a need to reduce the power and weight of 
vehicles driven on Australian roads in order to conserve oil.  
The trend towards driving heavy and powerful private vehicles comes at a 
tremendous cost to our environment in terms of depleting the limited oil resources 
and increasing emissions. This cost is not only borne by the people who drive 
vehicles, but by all humankind. The internal combustion engine was invented with 
the intention of conquering distance through increasing the speed by which people 
and goods could be transported. However, it must be questioned whether such weight 
and horsepower are necessary in a motor vehicle used to carry us from home to work 
or from one place to another. And if people wish to drive motor vehicles with such 
weight and power, then the next question is whether they should be deterred from 
making this choice through government regulations or tax policy. 
The dream of a passenger motor vehicle as we know it today commenced in 1896, 
when Henry Ford constructed his first horseless carriage, a quadricycle. In 1903, he 
proclaimed that he would build a car for the great multitude, and in October 1908, he 
did so by producing the ‘Model T’. Henry Ford consequently revolutionised the 
vehicle manufacturing process and by 1914, his Michigan plant could turn out a 
complete chassis every 93 minutes, compared with 728 minutes previously. Later, 
                                                 
4
 Australian Transport Council and Environment Protection and Heritage Council Fuel Efficiency 
Working Group, ‘Vehicle Fuel Efficiency — Potential Measures to Encourage the Uptake of More 
Fuel Efficient, Low Carbon Emission Vehicles’ (Public Discussion Paper, Commonwealth of 
Australia, 2008). 
5
 Ibid 16. 
6
 Ibid 6–7. 
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the use of a constantly-moving assembly line and subdivision of labour allowed the 
production of Model T every 24 seconds.
7
 As a result of this innovation, vehicles 
became affordable and facilitated greater mobility. Today, like other industrialised 
nations, Australia is a major consumer of vehicles. 
The vehicle industry influenced Australian urbanisation policy,
8
 and combined with 
inadequate public transport systems, the use of motor vehicles for private 
transportation dramatically increased from 100 cars per 1000 persons in 1945 to 
almost 500 cars per 1000 persons in 1971. Correspondingly, both oil use and 
emissions have increased, and it is now important to consider ways of reducing the 
reliance on oil and curbing motor vehicle emissions. Although there has been a 
recent trend towards increased public transport patronage and a consequent reduction 
in car use, both in Australia and in other countries,
9
 a further increase in public 




The purpose of this research is to examine tax and other regulatory measures that the 
Australian government could introduce in order to reduce motor vehicle oil 
consumption by changing driver behaviour in the choice and usage of passenger 
motor vehicles. Over the last two to three decades, the need for legislative 
implementation of financial mechanisms to improve motor vehicle fuel efficiency in 
Australia has been recognised due to the extreme dependence of Australian society 
on motor vehicles for personal transportation. In their 1998 article, ‘Legislative 
Implementation of Mechanisms to Improve Motor Vehicle Fuel Efficiency’ 
published in the Melbourne University Law Review, Adrian Bradbrook and 
Alexandra Wawryk state that the Australian Government could introduce financial 
and economic measures that would encourage vehicle manufacturers to produce 
                                                 
7
 Mary Bellis, History of Transportation (2008) About.com: Inventors 
<http://inventors.about.com/library/inventors/bl_history_of_transportation.htm>.  
8
 See Philip Laird et al, Back on Track: Rethinking Transport Policy in Australia and New Zealand 
(University of New South Wales Press, 2001); see also Major Cities Unit, ‘Our Cities: The Challenge 
of Change’ (Background and Research Paper, Department of Infrastructure and Transport, 2010) 17–
18. 
9
 Garry Glazebrook, ‘The Scope for Enhancing Public Transport in Australian Capital Cities’ (18 June 
2008) International Transport Forum 
<www.internationaltransportforum.org/2009/pdf/AUS_Glazebrook.pdf>.  
10
 Peter Newman, Jeff Kenworthy and Garry Glazebrook, ‘How to Create Exponential Decline in Car 
Use in Australian Cities’ (2008) 45(3) Australian Planner 17. See also Todd Litman, ‘The Future Isn’t 
What it Used to Be’ (2012) Victoria Transport Policy Institute <http://www.vtpi.org/future.pdf>. 
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more fuel-efficient vehicles and to encourage the public to purchase such vehicles.
11
 
The argument of this thesis is that the Australian government should introduce a new 
motor vehicle taxation framework in the form of a ‘Luxury Energy Tax’ (LET), as a 
partial response to the problem of oil scarcity in Australia.  
There are two main reasons for the introduction of a LET. The first is that the earth 
has a finite amount of known oil and extractions may already have reached peak 
production. In 1956, US geologist M King Hubbert calculated that oil production in 
the US ‘lower 48’ states would peak in 1971. Hubbert’s analysis proved correct, 
coming to pass in 1970, one year earlier than he had suggested.
12
 After Hubbert, two 
senior geologists, Colin Campbell and Jean Laherrère, published a paper titled ‘The 




Peak oil is often misunderstood as the point at which oil runs out, however this is not 
the case. Peak oil is the point where further expansion of oil production becomes 
impossible, because new flows are fully offset by production declines or depletion. 
When the oil field reaches maturity the production volumes decline. The cost of 
extraction far outweighs the return on volumes of oil extracted and as a result the oil 
field is abandoned.
14
 It is difficult to extract oil from a well in the second half of the 
well’s life because pressures are lower, water contamination is more likely and the 
remaining oil is found in increasingly hard to reach parts of the reservoir system.
15
 
A number of reports by various governments and international agencies are discussed 
in Chapter 2 and they indicate that many countries, including Australia, have already 
reached peak production. The question of whether Australia has sufficient oil to meet 
demand and whether it can rely on the supply of oil from other countries is also 
discussed in Chapter 2, along with the reported estimated remaining proven reserves 
                                                 
11
 Adrian Bradbrook and Alexandra Wawryk, ‘Legislative Implementation of Financial Mechanisms 
to Improve Motor Vehicle Fuel efficiency’ (1998) 22(3) Melbourne Law Review 537. 
12
 Cutler Cleveland, Nuclear Energy and the Fossil Fuels (historical) (1 June 2010) Encyclopedia of 
Earth <http://www.eoearth.org/article/Nuclear_Energy_and_the_Fossil_Fuels_(historical)>. Original 
work is cited as Marion King Hubbert, ‘Nuclear Energy and the Fossil Fuels’ (Publication No 95, 
Shell Development Company, Exploration and Production Research Division, 8 March 1956). 
13
 Colin J Campbell and Jean H Laherrère, ‘The End of Cheap Oil’ (1998) March Scientific American 
79. 
14
 Global Witness, ‘Heads in the Sand? — Governments Ignore the Oil Supply Crunch and Threaten 
the Climate’ (Report, Global Witness, 20 October 2009) 30. 
15
 Richard Gilbert, ‘Hamilton: The Electric City’ (2006) City of Hamilton 
<http://richardgilbert.ca/Files/2006/Hamilton--Electric%20City%20(Web).pdf> 9.  
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of oil forecast by various government and international agencies. The Australian 
government considers that Australia has limited crude oil resources and only enough 
to last 10 years.
16
 It also states that world oil reserves were estimated at some 1400 
billion barrels
17




The Energy Watch Group’s 2008 report estimates that the world oil proved reserves 
amount to approximately 1255 billion barrels. The estimated world consumption in 
2005 was 30.3 billion barrels, increasing every year.
19
 The Energy Information 
Administration (EIA), a US government agency, has projected that oil will continue 
to be a major source of energy in the coming decades, with consumption of about 
118 million barrels per day by 2030, totalling about 43 billion barrels per year.
20
 This 
could mean that within the next 30 to 50 years, there may not be enough supplies to 
satisfy the demand for oil. 
As already mentioned, the impact on life of an insufficient oil supply can be gleaned 
by looking back at the time of the oil embargo in 1973 when OPEC stopped exports 
of oil to the US and other western nations. The embargo produced chaos in many 
countries and governments targeted motorists to reduce oil consumption, imposing 
oil rationing and reduction in speed limits in order to conserve oil.
21
 This strongly 
suggests that Australia should make changes to societal behaviour in order to 
promote the recognition that oil is non-renewable and its supply is not guaranteed; its 
use should be curtailed by implementing appropriate government policies. 
It is submitted that the first place to start is by cutting down on passenger motor 
vehicle oil use by encouraging people to drive less, and to drive lighter and less 
powerful vehicles. This is the second reason for the need to introduce a LET in 
Australia, and is further discussed in Chapter 3 of this research. In Australia, 34 per 
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 Geoscience Australia and ABARE, above n 1, 4. 
17
 One barrel is equivalent to 42 US gallons or 159 litres. 
18
 Geoscience Australia and ABARE, above n 1, 41. 
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 US Government Accountability Office, ‘Report to Congressional Requesters: Crude Oil: 
Uncertainty about Future Oil Supply Makes it Important to Develop a Strategy for Addressing a Peak 
and Decline in Oil Production’ (Report No GAO-07-283, 2007) 
<http://www.gao.gov/new.items/d07283.pdf>. 
21
 David Parish, ‘The 1973–1975 Energy Crisis and its Impact on Transport’ (Report Number 09/107, 
Royal Automobile Club Foundation for Motoring, October 2009) 4–6. 
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cent of the national fuel energy consumption is from petroleum products and the 
largest industry consumer of energy is transportation.
22
 Between 70 to 80 per cent of 
the energy consumption by the transportation sector in Australia is related to road 
transport vehicles, and passenger vehicles accounted for 77.2 per cent of all vehicles 
registered in Australia at 31 March 2008.
23
  
In Australia, there were 15.3 million motor vehicles registered at 31 March 2008, of 
which 11.8 million were passenger vehicles. The average age of passenger vehicles 
in Australia was 9.7 years at 31 March 2008.
24
 Thus more than a decade of planning 
would be required to achieve a significant improvement in overall fuel efficiency. 
This suggests that the introduction of laws and regulations such as a LET should 
occur sooner rather than later. 
The introduction of a LET will also assist in reducing greenhouse gas (GHG) 
emissions. Many scientists are warning that without a reduction of GHG emissions, it 
will be impossible to avoid irreparable damage to the planet’s habitability for human 
civilisation. A climate crisis demands immediate action to sharply reduce carbon 
dioxide emissions worldwide, in order to turn down the earth’s thermostat and avert 
a catastrophe.
25
 Most developed countries have adopted the Kyoto recommendations 
in reducing GHG emissions. By implementing the Kyoto recommendations, 
Australia has accepted the challenge of reducing GHG emissions, and to achieve this, 
the Australian government has recently introduced a carbon pricing mechanism in 
the Clean Energy Act 2011 (Cth) and related legislation. However, fuels used for 
personal transportation have been excluded from the mechanism.
26
 Thus the LET 
proposed in this thesis aims to help reduce GHG emissions arising from the use of 
transportation fuels in passenger motor vehicles.  
                                                 
22
 Australian Bureau of Agricultural and Resource Economics and Sciences, ‘Energy in Australia 
2010’ (Report, Department of Resources Energy and Tourism, 16 April 2010) 12–15. 
23
 Australian Bureau of Statistics, Motor Vehicle Census, Australia, 31 Mar 2009 (Catalogue No 




 Al Gore, ‘Former Vice President Gore Gives a Major Policy Address at the NYU School of Law’ 
(Speech delivered at New York University School of Law, New York, 18 September 2006) 
26
 Explanatory Memorandum, Clean Energy Bill 2011 (Cth) 12.  
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The Australian government’s report on transport emission projections
27
 states that 
passenger cars are the largest source of emissions in the transport sector, accounting 
for almost half of the transport emissions in 2009. The increase in emissions 
reportedly relates to total passenger vehicle kilometres travelled and the fuel 
efficiency of the vehicle fleet.
28
 The report also states that the size and technology of 
future new cars is highly uncertain, as it depends on consumer choices.
29
 In response 
to these comments, the Australian government has revealed its intention to introduce 
mandatory carbon dioxide emission standards that will apply to new light vehicles 
from 2015, and a discussion paper was released in 2011 to elicit views from 




There are other reasons for introducing a LET, including enhancements to urban 
amenity, encouragement of a more active lifestyle, health benefits arising from traffic 
reduction, decreasing the incidence of automobile accidents, and economic benefits 
arising from reduced car dependence, but this thesis will focus on oil scarcity. It will 
be argued that it is necessary to consider a LET to change people’s behaviour and 
their perception of large vehicles, and to encourage people to drive vehicles that use 
less fuel and to drive less, thereby conserving oil and reducing emissions. The issue 
of climate change is well covered in the literature and is a major focus of public 
policy. However the looming global scarcity of oil is not so well covered. Thus this 
thesis will focus on the rationale of oil scarcity as the basis for considering a LET on 
vehicles.  
There are two ways of dealing with change. One is through voluntary measures to 
raise awareness, and improve availability of information and support for people to try 
alternative modes of transportation instead of driving their vehicles. The other is a 
strict compulsory approach, which could include appropriate tax measures. The 
current approach adopted by the Australian government is the voluntary approach, 
which is reflected in projects such as TravelSmart, in all states in Australia. For 
                                                 
27
 Department of Climate Change and Energy Efficiency, ‘Transport Emission Projections 2010’ 
(Report, Commonwealth of Australia, 2010) 2. 
28
 Ibid 9. 
29
 Ibid 11. 
30
 Department of Infrastructure and Transport, ‘Light Vehicle CO2 Emission Standards for Australia: 
Key Issues’ (Discussion Paper, Commonwealth of Australia, 2011). 
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example, in Western Australia, TravelSmart Household is a personalised travel 
service to help the community make better use of available travel options by 
replacing car trips with walking, cycling or using public transport.
31
 
This thesis explores why compulsory means such as taxation may be a more effective 
tool to change the way personal transportation is perceived. The imposition of a 
specific tax can also address the problematic issue of transport demand 
management.
32
 As early as the 1920s, economists applied road pricing to deal with 
the external costs of transportation, such as congestion, accidents, risk, noise and 
emissions.
33
 Many countries use taxation as a means to address transport demand 
management.  
Singapore has a vehicle quota system that was implemented on 1 May 1990, and 
which restricts the number of vehicles on Singaporean roads.
34
 The Dutch 
government approved a plan to replace their transportation taxes with a system that 
charges drivers based on how much they drive. With technology known as 
Mobimiles, charges were to be tallied for each car and billed at regular intervals.
35
 In 
2003, the Greater London Council in England introduced a congestion charge for 
driving on certain roads in London.
36
 Since 2000, the Swiss government has required 
all Swiss trucks to install an onboard unit (OBU) and imposes road usage fees using 
GPS technology. 
Taxation, combined with other regulatory rules, can be effective in changing 
behaviour. An example is smoking, where the government is passing a message to 
the community by banning smoking in public places and imposing excise duties on 
                                                 
31




 Transport demand management consists of a group of factors generating the total volume of travel 
and includes the travel undertaken, the trip length, the mode used and vehicle occupancy. See Stephen 
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33
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35
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cigarettes. By introducing the Clean Energy Act 2011 (Cth), the Australian 
government is showing its support of behaviour-changing taxation, and economists 
have urged governments to make more use of the taxation of ‘bads’, such as 
pollution, traffic congestion and anti-social consumption, as opposed to ‘goods’.
37
 It 
has been argued that if consumers can be convinced of the link between 
environmental disaster and non-renewable energy sources, drivers of heavy and fuel-




This thesis submits that there is a need for a tax that will promote a change in driver 
behaviour towards using lighter and less powerful vehicles, therefore reducing 
emissions and reducing dependence on foreign oil. A specific motor vehicle tax 
framework to reduce the consumption of oil may be an option, as canvassed by 
Pigou.
39
 The introduction of a LET may influence people both to choose personal 
transportation vehicles that consume less fuel, and to drive less. Most consumers 
only change their behaviour when there is a financial incentive to do so.  
In this thesis a case is made for the introduction of tax measures in order to lead to a 
new way of thinking about oil management. The tax would relate to vehicles and 
their use, and not where the vehicles are manufactured. A new way of thinking is 
required as it takes millions of years for our planet to produce oil, but it takes an 
instant to burn it, and once burnt, it is irrecoverable. The tax measures proposed in 
this thesis are therefore evaluated not only for their revenue-raising capacity, but also 
the savings in oil they can achieve. They are also evaluated for the potential for 
change in human behaviour using theories such as the theory of planned behaviour,
40
 
and are examined in light of the generally accepted tax policy principles first 
enunciated by Adam Smith in 1776: that a tax should be certain and simple to 
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 Alan Mitchell, ‘Trouble Taxing Bad Behaviour’, Australian Financial Review (Melbourne), 17 
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38
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understand, it should be convenient and economical to collect, and it and should take 




1.3 RESEARCH QUESTIONS AND RESEARCH 
OBJECTIVES 
The aim of this research is to establish that there is a need to change current 
Australian policy in order to influence the choice of passenger motor vehicles 
necessary to affect oil sustainability. Once this need is established, then the approach 
adopted is to examine the tax policies and legal options used by other countries to 
promote energy efficiency in passenger motor vehicles. The thesis proposes a tax 
framework for Australia that not only takes into account the inbuilt factors in 
vehicles which cause excessive fuel use, ie the weight, the engine capacity, the 
power output and emissions produced, but also the distance driven. 
The core research questions are: 
1. Is there a need to reform the design, choice and usage of passenger motor 
vehicles in Australia in order to sustain the limited oil resources? 
2. What are the realistic tax measures that can be implemented and what 
criteria should the design of tax framework take into account to reform the 
choice and usage of motor vehicles for personal transportation in Australia 
in order to reduce the consumption of oil? 
To answer these questions, four objectives provide the framework for this thesis: 
1. To investigate the reported Australian and global oil resources. 
2. To explore the need to focus on reducing passenger motor vehicle oil use in 
Australia. 
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 Asprey Committee, Commonwealth of Australia, Full Report of the Commonwealth Committee on 
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3. To examine tax policies and legal options used by other countries that 
promote passenger motor vehicle energy efficiency and influence the choice 
of personal transportation. 
4. To address the Australian tax policy reform and other regulatory reforms 
required to reduce the use of oil in passenger motor vehicles and propose a 
framework by utilising lessons learnt from other countries. 
 
1.4 RESEARCH DESIGN AND METHODS 
This part articulates the research design and methodology which has been adopted to 
answer the research questions of the thesis.  
 
1.4.1 Research Framework 
The research framework or paradigm to answer the research questions and objectives 
for this thesis is non-positivism or interpretivism using inductive legal reasoning.  
A research framework or ‘paradigm’ as advocated by Guba and Lincoln is a system 
of philosophical beliefs or worldviews that leads and governs an investigation or 
individuals, respecting their position in the world and the range of possible 
relationships to it and its parts.
42
 Therefore the research paradigm shapes the entire 
research process and provides valuable directions, principles concerning the 
approach, methods and techniques for conducting research within its philosophical 
setting.
43
 The traditional view has been that the framework adopted reflects the 
beliefs of the researcher in terms of ontology (how the researcher views the world) 
and epistemology (the researcher’s belief of how knowledge is created).
44
  
The literature on research methodology evidences extensive and constant debate 
concerning the best approach for carrying out research. McKerchar notes that the 
                                                 
42
 Egon Guba and Yvonna S Lincoln, ‘Competing Paradigms in Qualitative Research’ in Norman K 
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substantial body of existing literature on the design and conduct of research states 
that two leading research paradigms are generally acknowledged by research 
methodologists in social science and other disciplines. These are the positivist 
paradigm and the interpretive or phenomenology paradigm.
45
  
The positivist paradigm is rooted in natural science with an emphasis on 
experimental scientific observation to explain and test cause and effect relationships 
of an event. By contrast, the interpretive paradigm is founded on the humanities with 
an emphasis on holistic and qualitative information to provide rich insights into 
components of a social phenomenon.
46
 The interpretive theorist sees the social world 
as possessing an uncertain ontological status and the truth is socially construed.
47
 
Therefore, according to Hassard, the best way to understand the social world is from 
the point of view of the investigated participant.
48
 The interpretive approach 
endeavours to understand meanings of particular situations,
49
 and under this 




The research for this thesis falls within the interpretive paradigm, being socio-legal 
research that is reform-oriented. Whilst positivism can provide the theoretical 
underpinning for doctrinal legal research which is the ‘black letter law’ research, 
McKerchar notes that the positivist paradigm is not appropriate for socio-legal 
research which requires an understanding of people’s behaviour. The current 
research is non-doctrinal about law and not a study in law, in that the law is sought to 
provide a solution to a problem related to the sustainability of oil and people’s choice 
of motor vehicles for personal transportation. The current study is broad and requires 
both inductive and deductive reasoning to construe possible explanations and derive 
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conclusions in order to resolve the research questions and the research objectives 
stated above.  
 
1.4.2 Methodology 
The choice of research framework influences the choice of methodology. 
Methodology is the middle ground between philosophical discussion on theoretical 
frameworks and discussion on the methods. The methodology used for this research 
is a combination of qualitative interpretative description and reform-oriented legal 
research. 
 
a. Interpretive Description 
Interpretive description is a qualitative research approach developed by Sally Thorne, 
Reimer Kirkham and MacDonald-Emes in 1997, and has been mainly used in 
nursing science. Since interpretive description is a relatively new theoretical 
framework, its foundation is discussed here with an explanation of why it is suitable 
for this research. 
The theoretical or philosophical underpinnings for interpretive description are firmly 
aligned with interpretive naturalist orientations such as those delineated by Lincoln 
and Guba, which include: 
- There are multiple construed realities that can be studied only holistically. 
Thus, reality is complex, contextual, construed and ultimately subjective. 
- The inquirer and the ‘object’ of inquiry interact to influence one another; 
indeed, the knower and known are inseparable. 
- No a priori theory could possibly encompass the multiple realities that are 
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Interpretive description is an articulation of a qualitative approach to description with 
an interpretive or explanatory flavour. It offers the potential to deconstruct the angle 
of vision upon which prior knowledge has been erected to generate new insights that 
shape new inquiries and applications.
52
Thorne states that in interpretive description, 
findings reflect an interpretive manoeuvre within which the researcher considers 
what the pieces might mean, individually and in relation to one another, including the 
sequence of presentation that the researcher uses that leads the eventual reader 
toward a kind of knowing that was not possible prior to the study.
53
 The new 
organised structures in themselves may not advance knowledge. However, when the 
organising structures are given subjective interpretation and experience and they 
reveal new possibilities in the relationship between subjective experience and 
conceptual knowledge, then they will have achieved their essential purpose.
54
  
The research in this thesis offers the potential for deconstructing prior knowledge in 
three areas, these being the status of oil reserves; the characteristics of motor vehicles 
that impact upon the consumption of oil; and the tax and regulatory measures which 
may be adopted by countries to influence the choice of passenger motor vehicles. 
These three areas when viewed independently do not create new knowledge. 
However, putting the knowledge in these areas together gives rise to a new inquiry 
and a need to investigate a solution through tax and regulatory reform.  
The core elements of interpretive description are interpretation, analysis and 
description. Interpretation is a process and a product of mulling over. According to 
Wolcott, ‘When you emphasize description, you want your reader to see what you 
saw. When you emphasize analysis, you want your reader to know what you know. 
When you emphasize interpretation, you want your reader to understand what you 
think you yourself have understood.’
55
 Interpretive description accomplishes all three 
in different ratios and for different purposes. The decisions that the researcher makes 
and the groundings to achieve that aim creates the foundation for the manner in 
which the analytic process will transform data to become the written report.
56
 The 
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current research applies all three core elements of interpretive description in 
answering the research questions and the research objectives.  
Interpretive description requires working with data conceptually. Concepts are 
mental devices for organising ideas so that the idea can be communicated to build 
knowledge. There are four sequential cognitive processes that are required in 
conceptualising data in interpretive description. These are: comprehending; 
synthesising; theorising and recontextualising.
57
 A good thematic description or 
summary can then show the reader how elements within the larger phenomenon can 
be ordered and organised to reveal new ideas.
58
 The cognitive processes are applied 
to this thesis as discussed under methods and techniques below. 
Interpretive description is a meaning-making activity, directed towards the purpose 
of rendering a new, enriched or expanded way of making sense of some problem or 
issue. In order to retain its quality, it must retain that sense of direction throughout 
the process so that the claims it has generated are consistent with the steps that 
comprised the generation. This thesis aims to achieve the sense of direction 
necessary to resolving the research questions.  
Although interpretative description is new and has a health profession focus, it can 
readily be adapted to the current research due to its focus on sustainability which is 
also new and demands a new kind of methodology. Moreover, there are obvious 
similarities between this research and the research conducted in the nursing 
environment, although they are in two different fields. An example of health research 
where interpretive description has been used is in health care communication issues 
in multiple sclerosis, especially from the period of the onset of symptoms to the point 
of diagnosis and treatment.
59
 Interpretive description was used to answer compelling, 
complex and contextually embedded questions relevant to nursing practice. It 
allowed the researcher to articulate a meaningful account of the knowledge with the 
aim of providing a backdrop for assessment, planning and interventional strategies.
60
 
The patterns and themes are ordered into a story or professional narrative in order to 
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influence the choices in the construction of the research product and taking into 
consideration the needs of the audience. 
Interpretive description is suitable for the current study as it assists in diagnosing not 
a medical problem, but the problems arising from the limited supply of oil for 
personal transportation. The research questions are aimed at identifying the 
symptoms and consequences if no action is taken. Using interpretive description in 
this study has made it possible to obtain a meaningful account of the knowledge of 
oil resources, the impact of oil use on motor vehicles used for personal 
transportation, and an assessment of the current regulatory and tax environment. This 
knowledge has provided the backdrop for assessment, planning and interventional 
strategies. The questions in the current study are quite complex and broad. The 
diagnosis of the problem and design of the solution using interpretive description has 
been a step-by-step approach as follows: 
1. To investigate the reported Australian and global oil resources. 
2. To explore the need to focus on reducing oil use by passenger motor 
vehicles in Australia. 
3. To explore the growth of passenger motor vehicle use, both globally and 
in Australia. 
4. To explore the design and choice of passenger motor vehicles in terms 
of power and weight. 
5. To investigate whether future car designs can resolve the oil problem. 
6. To examine the current Australian regulatory and tax framework and its 
deficiency in promoting oil efficiency in passenger motor vehicles. 
7. To examine the regulatory and fiscal policies implemented by other 
countries to promote oil efficiency in passenger motor vehicles. 
8. To explore specific studies on motor vehicle taxation undertaken by the 
Netherlands, Norway and Oregon.  
9. To analyse the criteria to develop a framework for Australia to promote 
energy-efficient passenger motor vehicles.  
10. To design an interventional strategy for Australia, being a tax 




b. Legal Research 
In conjunction with interpretive description, legal research methodology has also 
been employed for this study. McKerchar notes that there is increasing evidence 
of researchers drawing from more than one paradigm or using more than one 
strategy of inquiry from within the same methodology. This can assist 
researchers who are driven by the purpose of the question and not necessarily 
bound by any one paradigm.
61
  
The Pearce Committee identified two typologies of legal research: doctrinal or 
non-doctrinal, and further divided non-doctrinal research into reform-oriented 
and theoretical research.
62
 Doctrinal research is based on the ‘black-letter’ or 
literal analysis of legal rules and principles, relying on a deductive form of legal 
reasoning. Non-doctrinal research is concerned with people, social values and 
social institutions.
63
 The legal research employed for this thesis is non-doctrinal 
as opposed to doctrinal research. Doctrinal research is not appropriate for this 
research as its scope is usually narrow and excludes any policy or societal 
implications, whereas this thesis is premised on the societal implications 
associated with the sustainability of oil, the implications of peak oil and the oil 
crisis from an international perspective, and the need to use motor vehicles for 
personal transportation. This research is reform-oriented, identifies the gap in the 
current laws in Australia and proposes a framework based on the desirable 
characteristics of a tax structure, taking into consideration the legal options used 
by other countries to promote energy efficiency of passenger motor vehicles and 
influence the choice of personal transportation.  
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c. Methods and Techniques 
The epistemological foundation of interpretive description allows for the use of 
established qualitative data collection and analysis. This research has used an 
iterative process of collecting information mainly from published documents, 
meaning that the collection and analysis of data has been rhythmic, intertwined and 
repetitive and the interpretation is inductive. 
The first step focused on establishing the existing knowledge, and was achieved by 
gathering information within the context of the research purpose. Based on the scope 
of the research questions, some primary source documents and mainly secondary 
source documents were gathered. The primary source materials included those 
relevant to the current laws of Australia, such as cases and legislation sourced from 
the Australasian Legal Information Institute.
64
 The secondary source materials were 
obtained from a variety of textbooks, scholarly journal articles, government reports, 
institutional reports, records of discussions at round table conferences and 
government statistics. Australian and foreign libraries, government organisations, 
institutional organisations and research bodies were used to obtain the secondary 
source documents. Documents from foreign countries such as the Netherlands and 
Norway needed translation into English, which was done using the facility available 
through Microsoft Word. 
The next step was to sample and code the documents. Documents that were relevant 
to the research questions were then grouped according to the question of inquiry.  
The following step involved reading, analysing, interpreting and summarising. This 
process was carried out methodically and in detail so that an interpretation of the 
document could be summarised. Initial reflections were carried out on the key parts 
of information in each document. The materials were worked through to identify 
similarities and differences. Commonalities were established and differences were 
grouped creating a basic level of generalisation. The generalisations were then linked 
together, compared and analysed to extract the meaning and message in order to 
answer each research question and draw conclusions. The researcher’s analytic 
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process was applied to bring out construed truths, and the data was then 
recontextualised and the information converted into findings. 
Opportunities for triangulating the data obtained from documents came largely 
through round table conference reports, verbal advice and feedback from participants 
of various conferences on environmental tax and transportation.  
The methods and techniques used fall within both the interpretive description and the 
legal methodology that has been adopted in this research. The usual range of data 
collection methods that are not normally considered in ‘academic’ research is 
encouraged by interpretive description. Thorne notes that this flexibility encourages 
data and research to be looked at from a broader epistemological perspective and 
asserts that ‘staying overlong in the microscopic view of the trees has the tendency to 
blur one’s perspective on the forest, and so it becomes important to move in and out 
of the detail.’
65
 Thorne further states that the data analysis needs to ‘trigger your 
innate curiosity, and to follow the many lines of fascinating inquiry that your 
inductive processes illuminate.’
66
 Interpretive description not only requires 
immersion and intimate knowledge of the data, but a constant reflection on the data 
is required to develop new insights that allow the redevelopment of responses.
67
  
McKerchar also notes that collecting data sequentially allows the findings from 
one strategy to inform another.
68
 This research identifies a problem in humanities 
and recommends a solution through tax policy. 
 
d. Ethical Considerations 
This research has been conducted according to the Curtin University of 
Technology ethical guidelines. The checklist found in the Form C Application for 
Approval of Research with Low Risk (Ethical Requirements) Guidelines was 
completed in order to identify any considerations that may arise and require 
ethical approval. The conduct of this research did not require any ethical approval 
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from the Human Research Ethics Committee at Curtin University of Technology. 
The research also satisfies the School of Business Law and Taxation guidelines 
for conducting research. 
 
1.5 COVERAGE AND SCOPE 
The scope and coverage of this thesis extends to the need to change current 
Australian tax policy measures in order to influence the way drivers choose their 
motor vehicles for personal transportation, in order to address the issues of oil 
sustainability and climate change. Climate change is only addressed to the extent that 
a reduction in the use of oil has an effect on it. Climate change policy, including the 
proposed carbon reduction scheme, is not examined in this research. Rather, the 
research assesses whether the sustainability of oil is a factor that currently influences 
the choice of motor vehicles for personal transportation in Australia and whether the 
current regulatory and tax policy in Australia bear any influence on drivers who 
make that choice.  
The thesis does not explore other alternative ideas to reduce energy use, such as 
tradeable energy quotas. The purpose of tradeable energy quotas is premised on fair 
entitlement to energy by using a form of rationing system and simply and efficiently 
measuring all emissions from energy use within a national economy. Thus tradeable 
energy quotas target fuels and electricity. This thesis only deals with the 
sustainability of oil used by motor vehicles for personal transportation and therefore 
tradeable energy quotas have not been examined in this thesis.  
The focus of this research is from a policy perspective and does not include 
economic financial modelling within its scope. Further, this research only focuses on 
personal transportation in passenger motor vehicles, ie a car designed to carry 
passengers, and not commercial motor vehicles used for business or freight 
transportation, for three reasons. Firstly, it can be argued that personal transportation 
can be reduced without having a direct impact on the production of goods and 
services. Secondly, businesses are likely to pass on their costs and therefore are less 
likely to change their behaviour. Thirdly, between 70 and 80 per cent of the energy 
22 
 
consumption by the transportation sector in Australia is related to road transport 
vehicles, and passenger vehicles accounted for 77.2 per cent of all vehicles registered 




1.6 THESIS STRUCTURE AND ORGANISATION 
This thesis comprises eight chapters within the context of the core research questions 
and objectives. The core research questions are: 
1 Is there a need to reform the design, choice and usage of passenger motor 
vehicles in Australia in order to sustain the limited oil resources? 
2 What are the realistic tax measures that can be implemented and what 
criteria should the design of a tax framework take into account to reform the 
choice and usage of motor vehicles for personal transportation in Australia 
in order to reduce oil consumption?  
To answer these questions, four objectives provide the framework for this thesis: 
1. To investigate the reported Australian and global oil resources. 
2. To explore the need to focus on reducing the use of oil in passenger motor 
vehicles in Australia. 
3. To examine tax policies and legal options used by other countries that 
promote passenger motor vehicle energy efficiency and influence the choice 
of personal transportation. 
4. To address the Australian tax policy reform and other regulatory reforms 
required to reduce the use of oil in passenger motor vehicles and propose a 
framework by utilising lessons learnt from other countries. 
Chapter 1 presents the rationale for the research and defines the research problem. 
The chapter articulates and justifies the research paradigm, the methodology and the 
data collection methods and techniques used for this thesis, together with any ethical 
considerations. It also identifies the purpose and scope of the research. 
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Chapter 2 provides an analysis within which part of the first research question is 
framed, ie the sustainability of oil and the implications of peak oil and the oil crisis 
from an international perspective. This chapter deals with the first research objective: 
To investigate the reported Australian and global oil resources by examining reported 
data on known or proven oil reserves, the rate of depletion and evidence of a peak in 
oil supply, from both the Australian and global perspectives. The concerns of the 
global community and implications of peak oil are also stated in order to assess the 
need to reduce the use of oil in passenger motor vehicles. 
Chapter 3 also provides an analysis within which part of the first research question 
and the second research objective are framed, ie the need to reform the choice and 
usage of passenger motor vehicles in Australia. This chapter explores the growth of 
motor vehicle use, both globally and in Australia, and the reliance on motor vehicles 
for personal transportation. It also examines the design and choice of motor vehicles 
used for personal transportation to determine whether this is sustainable or a change 
is required. Future motor vehicle designs and their limitations are also discussed in 
this chapter. 
Chapter 4 addresses the third research objective: To examine tax policies and legal 
options used by other countries that promote passenger motor vehicle energy 
efficiency and influence the choice of personal transportation. The review pertaining 
to the role of the law in providing regulatory and fiscal measures to reduce the use of 
oil in passenger motor vehicles also prepares the answer for the second research 
question: What are the realistic tax measures that can be implemented and what 
criteria should the design of a tax framework take into account to reform the choice 
and usage of motor vehicles for personal transportation in Australia in order to 
reduce oil consumption?  
This chapter examines the fuel economy standards, consumer awareness programs, 
fiscal measures and demand management programs that have been implemented in 
various countries around the world. It provides the background literature against 
which the need to change current tax and regulatory arrangements in Australia is 
examined, in order to impact on the design, choice and usage of motor vehicles in 
Australia to reduce oil consumption.  
24 
 
In order to satisfy the fourth research objective of addressing the Australian tax 
policy reform and other regulatory reforms required to reduce the use of oil in 
passenger motor vehicles and propose a framework for an all-encompassing LET 
design in Chapter 6, a case study of the motor vehicle taxes and road user charges 
proposed or implemented in the following selected countries is undertaken in 
Chapter 5: Norway; the Netherlands; and the United States of America (specifically, 
the state of Oregon). These countries were chosen as they have conducted 
parliamentary-approved studies that involve innovative ways of taxing their motor 
vehicles and road user charges. Examining the innovative thinking applied in these 
studies enables lessons to be drawn for Australia in bringing about a change in motor 
vehicle taxation in order to reduce oil consumption and change the perception of a 
passenger motor vehicle used for transportation.  
Chapter 6 draws lessons from the findings presented in Chapters 2 to 5, and explores 
the various policy options that Australia can adopt and their likely outcomes. This 
thesis proposes that in addition to setting the fuel economy and CO2 emission 
standards, the Australian government should regulate consumer preferences for 
passenger motor vehicle transportation through appropriately designed motor vehicle 
taxes such as the LET. Chapter 6 proposes a LET framework that answers the second 
research question: What criteria should the design of a tax framework take into 
account to reform the choice and usage of motor vehicles for personal transportation 
in Australia in order to reduce oil consumption? The LET framework is then 
explored in this chapter in terms of core environmental tax principles, in particular 
the ‘Precautionary Principle’ and the ‘Polluter Pay Principle’, and its design, 
operation, administration and implementation.  
The LET system described in Chapter 6 is evaluated in Chapter 7 under the 
following categories: The net revenue generation potential; the expected savings in 
the usage of oil as a result of implementing the LET; general evaluation in terms of 
collection, fee calculation, technology, cost of state-wide implementation, auditing, 
fee rate structure, phase-in-period, systemic precision, adaptability to congestion 
pricing, public acceptance, convenience and protection of privacy; the known criteria 
of a good tax; and the ability of the LET to change behaviour. In order to evaluate 
the net revenue generation potential and the savings in oil usage, a detailed exercise 
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is undertaken in this chapter by examining the current Australian passenger motor 
vehicle fleet, extracting the characteristics of the motor vehicles that impact on the 
consumption of oil and forecasting the change in the fleet as a result of implementing 
the LET.  
Chapter 8 provides conclusions, identifies problems associated with the introduction 
of the proposed framework of a LET, discusses the limitations of the research and 




CHAPTER 2: SUSTAINABILITY OF OIL 
 
2.1 INTRODUCTION 
This chapter provides the background and context within which the aim and 
objectives of this thesis are framed, ie the sustainability of oil and the choice and 
usage of motor vehicles for personal transportation. This chapter addresses the first 
two research objectives stated in part 1.3, which are as follows: 
OBJECTIVE (i): To investigate the reported Australian and global oil resources. 
OBJECTIVE (ii): To explore the need to focus on reducing the use of oil in 
passenger motor vehicles in Australia. 
This chapter also addresses the first core research question stated in part 1.3 which is 
to determine whether there is a need to reform the choice and usage of passenger 
motor vehicles in Australia. The main reason is the sustainability of oil and 
Australia’s increasing reliance on imported oil. 
Australia’s need for oil cannot be studied in isolation. This is due to the fact that if 
Australia does not have enough oil for its own needs, it will need to import oil from 
another country. Whether another country will be able to supply Australia with the 
required oil can only be ascertained by examining the global supply and demand for 
oil.  
The global oil position is explored in part 2.2 by examining reported data on known 
or proven global oil reserves, the rate of depletion and evidence of a peak in oil 
supply. The concerns of the global community are also summarised from reports 
produced by various government and international organisations.  
Part 2.3 analyses the implications of peak oil and the global oil crisis gathered from 
global evidence and points to a need for government action. 
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Part 2.4 explores the Australian position on oil and the extent of its reliance on 
imported oil. An analysis of Australian government reports indicates that passenger 
vehicles consume the majority of oil in Australia and from this an inference can be 
drawn that there is a need to focus on reducing the use of oil in passenger motor 
vehicles. 
 
2.2 GLOBAL OIL POSITION 
Before examining the global oil position it is necessary to first understand the 
terminologies used in the global literature concerning oil.  
 
2.2.1 What is Oil? 
Oil is a liquid fossil fuel which scientists believe was formed between 100 and 300 
million years ago during the Palaeozoic and Mesozoic era by natural processes.
70
 It is 
thought to have been formed from living organisms that died millions of years ago, 
and through heat and pressure were turned into oil and gas, trapped within source 
rocks.
71
 Oil that took so long to form can be used up in an instant in driving a 
passenger motor vehicle, and once used, it is irrecoverable. 
The discovery of oil can be traced back to 1846 when Dr Abraham Gesner managed 
to extract oil and other petroleum products, including kerosene, from albertite rocks. 
In the 1850s Ignacy Lukasiewich found a way to distil seep oil into products, and 
constructed the first real oil refinery. However the modern oil era began in Oil Creek 
in Pennsylvania with boreholes sunk by Colonel Drake. By the 1880s, Standard Oil 
controlled nearly all of America’s refining capacity.  
Before examining the various ways oils are defined, it is important to understand the 
oil supply chain. The oil supply chain starts with exploration. Using reflection 
seismic technology, geoscientists identify areas where hydrocarbons may be trapped 
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in suitable rocks. Once these areas are located, then drilling is carried out to test 
whether the structure contains both oil and gas. If the area contains an economically 
recoverable resource, then a decision is made on whether to proceed with the 
development and production phase. The development phase involves the 
construction of infrastructure including wells, production facilities, processing 
facilities, and storage and transportation facilities. The production phase includes 
extracting oil from the reservoir and removing impurities.
72
  
Oil is generally classified as conventional or unconventional. Conventional oil is 
crude oil that is technically producible from reservoirs through a well bore, and 
excludes mined deposits (tar sands and oil shales) and created liquids (gas-to-liquids 
and coal oil).
73
 Crude oil is a naturally occurring liquid consisting mainly of 
hydrocarbons derived from the thermal and chemical alteration of organic matter 
buried in sedimentary basins. Crude oils vary in appearance, chemical composition 
and viscosity. Light crude oils have low density and viscosity whereas heavy crude 
oils have high density and viscosity.
74
 
Conventional crude oil is crude oil with a viscosity above 17° API,
75
 heavy oil with 
viscosity between 10° and 17° API, all deep sea oil at any depth, polar oil, and 
condensate. Non-conventional oil is natural gas liquid, extra heavy oil below 10° 
API, synthetic crude oil, bitumen from tar sands and oil shale. Conventional oil is 
typically the highest quality light oil which flows from the reservoirs with 
comparative ease, whereas unconventional oils are heavy and require greater capital 
and energy to recover them.  
Condensate is a liquid mixture of heavier hydrocarbons found in oil fields with 
associated gas. It is gas in the reservoir, but condenses to form a liquid when 
produced and brought to the surface.
76
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Liquefied petroleum gas (LPG) is a mixture of lighter hydrocarbons and is normally 
a gas at the surface. It is usually stored and transported as a liquid under pressure. 
LPG has lower energy content per volume than condensate and crude oils.
77
 
Crude oil and condensate are not used in their raw or unprocessed form. Rather, they 
are processed in a refinery to produce refined petroleum products used as fuels, such 
as LPG, gasoline for aviation and automotives, automotive diesel oil, industrial 




Oil is typically measured on a volumetric basis in either barrels or cubic metres. One 
barrel is equivalent to 42 US gallons or 159 litres. One million barrels is abbreviated 
Mb and one billion barrels is abbreviated Gb. One million barrels per day is 
abbreviated Mbpd. 
In examining oil production data, it is necessary to understand the difference between 
‘oil resources’ and ‘oil reserves’. The term ‘resource’ describes the amount of oil in 
the ground while ‘reserve’ describes the amount of oil expected to be extracted. A 
large reserve of oil does not mean that it is possible to increase the flow rate to 
satisfy an increase in demand. The physical, chemical and geological attributes of a 
field become the limiting factors for extraction from a resource. When a resource 
reaches its peak of production,
79
 the extraction reaches a phase where regardless of 
additional expenditure and effort, the volume of output declines.
80
 The next section 
carries out an assessment of reported data to ascertain the global reserve of oil and 
evidence of a near-term peak in oil supply. 
In this thesis, ‘oil’ refers to conventional crude oil as described above, including the 
refined petroleum products extracted from conventional crude oil. 
 






 See discussion on peak oil in the section titled ‘Peaking of Global Oil Production’. 
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2.2.2 An Assessment of Global Reserves and Evidence of a Near-
Term Peak in Oil Supply  
The process by which oil is made in source rocks and its extraction from oil fields is 
well understood by geologists. Therefore the areas with potential hydrocarbon 
accumulations are well known and there are unlikely to be huge surprises in the 
future as the world has already been sufficiently explored.
81
 
In November 2010, the European Union energy expert Guenther Oettinger expressed 
a fear that the global consumption of oil is going to increase and confirmed that the 
global availability of oil had already peaked.
82
 It is necessary to examine the global 
position of oil, as Australia does not have enough oil for its own needs, and relies on 
oil imported from other countries. Whether other countries will continue to be able to 
supply Australia with the required oil can only be ascertained by examining the 
global supply and demand for oil.  
On the supply side, reports from various government organisations and international 
agencies provide data on global reserve estimates. These reserves have to be 
extracted from the ground and the extraction rate depends upon whether the oil fields 
have reached their peak, hence the term ‘peak oil’. An analysis of the studies and 
reports below indicates that there is no uniform estimate of the global oil reserve. In 
addition, some studies forecast a near-term peak and subsequent terminal decline in 
the production of conventional oil, whereas others argue that liquid fuel production 
will be sufficient to meet global demand well into the 21
st
 century. Despite the 
differences in the forecasts of global reserves and the peak oil position as 
summarised below, the commentaries and views of various government reports, 
business leaders and industry experts indicate that the era of cheap oil is almost over, 
and any forecasts that delay the peak beyond 2030 are based upon optimistic 
assumptions.  
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A literature review carried out by the Low Carbon Mobility Centre at Oxford 
University in the UK reveals three sources for oil reserve data:
83
 
1. Data available in the public domain originates from surveys conducted by 
Oil and Gas Journal (OGJ), World Oil (WO) and the OPEC Secretariat. The 
data from these sources is not subject to independent audits and has been 
reported to give more optimistic estimates in comparison with independent 
parties that assess reporting methodology. 
2. Information agencies such as the International Energy Agency (IEA), 
Energy Information Administration (EIA) and BP Statistical Review 
reproduce data referred from reporting agencies, with small amendments. 
3. Independent authors and academic institutions such as Uppsala University 
also report oil data, sometimes purchased from scouting companies such as 
the Information Handling Services (IHS) who sell data on individual fields; 
independent authors consider this data to be the most accurate.  
 
a. An Assessment of the Global Reserves of Oil 
In order to determine the quantity of the world’s oil reserves, it is necessary to 
examine the definition of reserves. Although a distinction was made above between 
the terms oil resource and oil reserve, there is no universal definition of oil reserves 
and the concept of oil reserves is generally not well understood. In general, ‘oil 
reserve’ can be defined as an estimate of the amount of oil in a reservoir that can be 




Proven oil reserves are those which are producible using current technology at 
current prices and having a 90 per cent certainty of being produced. Proven reserves 
are further sub-divided into ‘proven developed’ and ‘proven undeveloped’ reserves. 
Proven developed reserves can be produced from existing wells with minimal 
additional investment or operating expense, compared with proven undeveloped 
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reserves which require additional capital investment to bring the oil to the surface. 
Probable reserves are those having a 50 per cent certainty of being produced using 
current and likely technology at current prices. Possible reserves are those having a 
10 per cent certainty of being produced. The ‘ultimate recoverable reserve’ (URR) 
includes a total recoverable reserve and would include proven, probable and possible 
reserves. 
As there is no universal agreement on the definition of an oil reserve or a universally 
applied method of reserve reporting, there are differences in published reserve data. 
Reserve estimation has been described as gauging how much extractable oil resides 
in complex rock formations that exist typically one to three miles below the surface 
of the ground. This estimation has been described as being similar to a blindfolded 
person trying to judge what a whole elephant looks like from touching it in just a few 
places.
85
 Differences between reserve estimates can arise from the use of different 
methodologies, or differences in judgement, politics and self-interest considerations. 
Moreover, reserve estimates are revised periodically as a reservoir is developed and 
new information is obtained. Reserve estimation is not an exact science like counting 
the cars in a parking lot, but an assessment using an array of methodologies and a 
great deal of judgement.
86
 Thus different estimators may calculate different reserves 
from the same data, as shown in Table 2.1. 
 
TABLE 2.1: Forecasts of ‘Proved’ Global Oil Reserves 
Author Date of Forecast Proved Oil Reserves (Gb) 
OGJ Jan 2009 1342 
WO Year end 2007 1184 
IEA 2008 1241 
BP Statistical Review June 2009 1258 
Independent authors Various 903 
Source: Low Carbon Mobility Centre, UK reported in Nick Owen, Oliver Inderwildi 
and David King, ‘The Status of Conventional World Oil Reserves – Hype or Cause 
for Concern?’ (2010) 38 Energy Policy 4743, 4744.  
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The forecasts noted in Table 2.1 above from OGJ, WO and BP Statistical Review 
include tar sands. It has been reported that if the tar sands were removed from the 
above estimates, the OGJ reserve forecast would be 882Gb, the WO forecast would 
be 892Gb and the BP Statistical Review forecast would be 830Gb.
87
  
Other organisations such as the EIA and the Energy Watch Group (EWG) have also 
reported on the status of the world’s oil reserves. The EIA belongs to the US 
Department of Energy and it publishes many energy statistics, as well as annual 
reports entitled ‘International Energy Outlook’. ‘International Energy Outlook 2010’ 
was released in July 2010 and presents international energy projections through to 
2035. The report stated that as of January 2010, proved world oil reserves including 
the Canadian oil sands, as reported by the Oil and Gas Journal, were estimated at 
1354Gb, of which 56 per cent are located in the Middle East.
88
 Peak Oil experts have 
asserted that the Middle East exporting countries artificially raised estimates of their 
reserves even though there were no new discoveries, on the basis that the reserves 
were previously underreported for financial and political reasons.
89
 
The EWG is an international network of scientists and parliamentarians, initiated by 
a member of German Parliament, in collaboration with other parliamentarians from 
both Germany and abroad. A report titled ‘Crude Oil – The Supply Outlook’ was 
released by the EWG in 2008 on the future availability of crude oil up to 2030. The 
methodology used was the proved plus probable discoveries and production patterns. 
The report stated that the peak of discoveries took place in the 1960s,
90
 and that the 
current reserves amounted to 854Gb. By comparison, the industry database IHS 
estimated that the remaining world oil supplies were 1255Gb. Table 2.2 shows the oil 
reserves, production and consumption reported by the EWG and IHS. 
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TABLE 2.2: Oil Reserves and Annual Oil Production in Different Regions and 
Key Countries  





























































































































China 27 25.5 1.1 0.22 2.55 
























































































































World 854 1255 19.94 9.15 30.3 
Source: Jörg Schindler and Werner Zittel, ‘Crude Oil — The Supply Outlook’ 




Table 2.2 shows that countries with the most oil reserves are in the Middle East and 
transitional economies. Although the difference between the EWG and the IHS 
estimates of oil reserves is 401Gb, this only amounts to 14 more years of supply 
based on a global demand of 30.3Gb per year. Fourteen years difference is not much 
when compared with the number of years it took for the oil to be formed. Based on 
the global consumption of 30.3Gb per year in 2005 and without any significant new 
discoveries and changes in consumption, the current oil reserves would last 
somewhere between 28 years to 42 years. This timeframe indicates that countries 
should be preserving oil for necessities and developing alternative energy sources. 
The next question to consider is whether the forecasted global oil reserves can be 
extracted at a rate that will satisfy the demand for the next 28 to 42 years. This 
depends upon whether the fields have reached peak production, which is discussed 
next.  
 
b. Peaking of Global Oil Production 
As mentioned in Chapter 1, peak oil is the point at which further expansion of oil 
production becomes impossible, because new flows are fully offset by production 
36 
 
declines or depletion. In a typical production profile for a single field, production 
rises quickly to a peak and then subsides at a depletion rate which varies from field 
to field. Peak production is typically established when 25 to 30 per cent of the 
reserves are extracted. The last 25 to 30 per cent of the reserves are extremely 
difficult to extract, so the reserve position at peak is not very comforting.
91
  
In short, peaking means that the rate of world oil production cannot increase. It 
means that production will decrease with time after peaking occurs.
92
 Global oil will 
have reached peak when all new projects coming on stream fail to offset the annual 
decline from older fields. The timing of the global peak is normally judged by taking 
into consideration shrinking discoveries, the rate of depletion, the adequacy of 
investment and the rate of global demand. 
Hubbert published his peak oil analysis in 1956 when he indicated that the US 
conventional oil production would resemble a bell-shaped curve, reaching a peak and 
then declining. Hubbert’s theory proved remarkably accurate and is called the peak 
oil theory. It has been widely accepted as a technique for assessing production 
volumes as the production rate starts to decline before reserves approach their peak. 
Using Hubbert’s theory of peak oil, the global peak can be ascertained as the point at 
which about 50 per cent of the world’s URRs have been consumed. Thus, peak oil 
can be estimated by examining the known quantities of URR and the volume of oil 
consumed so far.  
A report produced in 2009 by the Technology and Policy Assessment (TPA) function 
of the UK Energy Research Centre, entitled ‘Global Oil Depletion: An Assessment 
of the Evidence for a Near-Term Peak in Global Oil Production’ states that the 
depletion of oil resources and the peak oil debate is contentious, whereby the 
pessimists forecast an imminent peak, and the optimists believe that rising prices will 
stimulate new discoveries and new methods of recovery, and therefore there will be 
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The TPA reported on selected forecasts of the date of global peak, based on their 
URR estimate and the decline rate, as shown in the Table 2.3 below. 
 




Date of Global 
Peak 





IEA No peak94 
Conventional oil 
plateau by 2030 
3577 6.7% 
OPEC No peak 3345 4 to 5% 
National 
organisations 
BGR* 2020 2979 Not given 
Oil companies Shell 2020 Not given Not given 
Meling 2020 3149 2.6% 
Total 2020 Not given 0.2% 
Consultancies Energyfiles 2017 2685 2 to 3% 
 LBST** 2006 1840 3.5 to 4% 
Peak Oil 
Consulting 
2011–2013 Not given 2 to 2.3% 
Universities Campbell 2008 1900 to 2425 2.1% 
University of 
Uppsala 
2008–2018 Not given 6 to 16% 
Miller 2013 -2017 2800 3.3% 
Source: Steve Sorrell et al, ‘Global Oil Depletion: An Assessment of the Evidence 
for a Near-Term Peak in Global Oil Production’ (Report produced by the 
Technology and Policy Assessment function of the UK Energy research Centre, 
August 2009). 
*BGR: Bundesanstait Geowissenschaften und Rohstoffe being the German Federal 
Institute for Geoscience and Natural Resources 
**LBST: Ludwig-Bolkow-Systemtechnik GmbH 
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In summary, the TPA Report’s findings are as follows: 
- Global cumulative production of conventional oil stood at 1128Gb in 2007, 
with annual production of 29.5Gb. Since 1995, global production has grown 
at an average of 1.5 per cent per year, with 60 per cent of cumulative 
production occurring since 1980.
95
 
- Most of the world’s conventional oil was discovered between 1946 and 
1980 and since that time annual production has exceeded annual 
discoveries. 
- Although there are around 70 000 producing oil fields in the world, 
approximately 25 fields account for a quarter of global production, 100 
fields account for half of production and up to 500 fields account for two-
thirds of cumulative discoveries. Most of these ‘giant’ fields are relatively 
old, most of the rest will begin to decline within the next decade or so and 
few new giant fields are expected to be found. The remaining reserves at 
these fields, their future production profiles and the potential for enhanced 
recovery and reserve growth are therefore of critical importance.
96
 
- The oil industry must continually invest to replace the decline in production 
from existing fields. The production-weighted global average rate of decline 
from post-peak fields is at least 6.5 per cent per year, while the 
corresponding rate of decline from all currently-producing fields is at least 4 
per cent per year. This implies that at least 3Mbd of new capacity must be 
added each year, simply to maintain production at current levels.
97
 
- More than two-thirds of current crude oil production capacity may need to 
be replaced by 2030, simply to prevent production from falling.
98
 
- Estimates of the global URR for conventional oil vary widely in their 
definitions, methods, assumptions and results. Contemporary estimates now 
fall within the range 2000–4300Gb, compared to cumulative production 
through to 2007 of 1128Gb.
99
 
-  For a wide range of assumptions about the global URR and the shape of the 
future production cycle, a peak in production can be estimated to occur 
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before 2031. In most models, increasing the global URR by a billion barrels 
delays the peak by only a few days. Delaying the peak beyond 2030 requires 
optimistic assumptions about the size of the recoverable resource and the 
rate at which it is developed.
100
 
- Forecasts that delay the peak of conventional oil production until after 2030 




- A peak in conventional oil supply will only be associated with a peak in 
liquid fuels supply if ‘non-conventional’ sources are unable to substitute in a 
sufficiently timely fashion. 




There are many national and international reports that show concern about the global 
oil position and advocate that governments of each country should take policy action 
to reduce the demand for oil, especially in the transportation sector, as summarised 
below. 
 
c. The Energy Watch Group (EWG) 
The Energy Watch Group’s report, ‘Crude Oil – The Supply Outlook 2008’, 
concluded that the world oil production peaked in 2006 and that by 2020 and 2030 
the global oil supply will be dramatically lower. This will create a supply gap which 
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d. The US Joint Forces Command: The Joint Operating 
Environment (JOE) Report 2010 
The US Joint Forces Command’s ‘Joint Operating Environment’ (JOE) is an 
independent report and does not constitute the US government policy. It has a 
military and security focus as opposed to emerging opportunities. The report claims 
that oil and gas will make up 60 per cent of the global energy mix in the 2030s. The 
central problem in the coming decade will not be a shortage of oil reserves, but a 
shortage of refining capacity. By 2030, the demand for oil will increase to 
118Mbpd.
104
 The report states that in order to meet the rising demand, OPEC will 
have to increase its output from 30Mbpd to at least 50Mbpd and no OPEC nations 
except Saudi Arabia are investing in new technologies and recovery methods to 
achieve such a growth.
105
  
The US JOE report also states that a severe energy crunch is inevitable without a 
massive expansion of production and refining capacity. The effect of the supply 
crunch would result in reduction of growth for both developing and developed 
countries and could lead to harsh economic adjustments.
106
 By 2012, surplus oil 





e. The International Energy Agency (IEA) 
The World Energy Outlook (WEO) 2010 produced by the IEA focused on climate 
change and emphasised the removal of fossil-fuel consumption subsidies which 
totalled USD312 billion in 2009. The report claimed that the removal of these 
subsidies would make a big contribution to energy security and environmental goals, 
and confirmed that fossil fuels, in particular oil, coal and natural gas will remain the 
dominant energy sources in 2035. The report also stated that emerging economies led 
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For the first time, the WEO 2010 report projected that crude oil output would reach 
an undulating plateau of around 68 to 69Mbpd and may not regain its all-time peak 
of 70Mbpd in 2006. The report states that global oil production will peak one day. 
The IEA 450 Scenario projections predict peak oil production at 86Mbpd just before 
2020. The message from the report is that if governments act vigorously to 
encourage more efficient use of oil and the development of alternatives, this may 
reduce the demand for oil and the peak would not be caused by a resource constraint. 
However, if governments do not act, then demand will continue to increase and 
supply costs of oil will rise, leading to vulnerability to supply disruptions. The report 
also stated that unconventional oil is abundant, but more costly.
109
  
The IEA reports were contradicted by their chief economist, Faith Birol, in an 
interview reported on the ABC television program Catalyst, on the oil crunch 
reported on 28 April 2011. Dr Birol said in that interview, ‘When we look at the oil 
markets the news is not very bright. We think that the crude oil production has 




f. The UK Government Department of Energy & Climate Change 
In August 2009, the UK Government Department of Energy & Climate Change 
released a report entitled ‘Energy Security: A National Challenge in a Changing 
World’. The report is referred to as the ‘Wicks Report’, as Malcolm Wick, MP for 
Croydon, was appointed by the UK Prime Minister as a special representative on 
international energy.  
The report states that despite the promising outlook for new technologies to provide 
more of the world’s energy needs, the demand for fossil fuel is likely to grow over 
the next decade and remain a significant part of the global energy mix in the longer 
term. There are clear risks that global supply will not be able to satisfy the demand, 
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one reason being that many resource-rich countries restrict the involvement of 
foreign companies in producing oil, which may result in lack of sufficient investment 
to increase production. This no doubt will have an impact on the price of oil.
111
 
The report states that in order to support the UK’s energy security, the approach 
should be to first minimise energy use, diversify the energy mix and then take action 
to minimise residual risks arising from the UK’s continual use of oil and gas and 
growing import dependence.
112
 The UK government sees energy security as physical 
security, ie avoiding involuntary disruption of supply, price security, and geopolitical 
security, ie dependence on particular nations.
113
 
The UK government report projects a growth in the world population from 6.5 
billion in 2009 to 8.2 billion by 2030, with 35 per cent of this growth coming from 
China and India. The demand for cars in emerging countries and the difficulty in 
replacing oil for transport use with alternatives means that oil will remain the largest 
fuel in the global fuel mix. Around three quarters of the projected increase in demand 
for oil worldwide is expected to come from the transport sector. The report notes that 




The Wicks report states that a future increase in global demand for oil is likely to be 
met by the Organisation of Petroleum Exporting Countries (OPEC). However, oil 
production has already peaked in most non-OPEC countries and the production in 




g. The UK Industry Taskforce on Peak Oil & Energy Security 
The UK Industry Taskforce on Peak Oil & Energy Security also released a report in 
February 2010 entitled ‘The Oil Crunch: A Wake-Up Call for the UK Economy’. 
Their message to the government and businesses is clear, which is to act now. The 
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message is that there will be an oil crunch in the next five years and as the world 
reaches maximum oil extraction rates, ie peak oil, the era of cheap oil is over. The 
UK government should set coherent policies to help the UK adapt, as virtually every 
sector of the UK economy is still dependent on oil. The transport sector is dependent 




h. Global Witness 
Global Witness is an international non-governmental organisation established in 
1993. One of the goals of Global Witness is to expose corrupt exploitation of natural 
resources. In October 2009, Global Witness produced a report titled ‘Heads in the 
Sand? — Governments Ignore the Oil Supply Crunch and Threaten the Climate’, 
which provides an overview of the energy crisis and explores the problems with 
securing sufficient oil supply for the growing demand, declining discovery rate, 
insufficient new projects and oil field depletion. The report states that governments 
and multi-lateral and international agencies have failed to recognise the scale of the 
global oil crunch and most governments are unprepared for the consequences. There 
is concern about the lack of international discussion about the nature and scale of the 
problem. The report also states that the oil supply is not assured as generally 
presumed, and criticises the IEA for holding an overconfident view that future supply 
will meet growing demand. It also says that the IEA’s view is based on the 
understanding that a massive investment of up to USD450 billion annually for the 
next 22 years will ensure the supply. However the report claims that it is not possible 
for the world to spend its way to an oil supply solution.
117
 
The main recommendation of the Global Witness report is for individual 
governments to officially recognise the scale and imminence of an oil crunch. 
Individual governments have an overwhelming responsibility to their present and 
future citizens to take urgent action. Finally, the report states that business-as-usual is 
not possible and therefore a radically increased pace of change is required.
118
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The Global Witness report lists the countries where oil production has peaked as 
follows: Argentina, Australia, Brunei, Columbia, Congo-Brazzaville, Denmark, 
Egypt, Gabon, Indonesia, Mexico, Norway, Oman, Papua New Guinea, Peru, 
Romania, Syria, Trinidad & Tobago, Tunisia, United Kingdom, USA, Uzbekistan, 
Vietnam and Yemen. Countries where oil production has peaked for political reasons 
include Iran, Nigeria and Venezuela. Countries on a production plateau are Algeria, 
Ecuador, India, Iraq, Malaysia and Russia. Iraq’s output has stagnated, but with 
stability and investment, it could be increased. The key countries that the world is 
relying on for oil are Angola, Azerbaijan, Brazil, Canada, China, Kazakhstan, 




i. Alternative View 
Although the majority of the national and international reports show concern about 
the global oil position, there are some economists who believe that the world will 
never run out of oil as the reduction in the supply of oil will also shift or reduce the 
demand and therefore there will always be oil in the ground. People will adjust their 
behaviour by using unconventional oil or other energy sources.
120
  
Unconventional oil can be recovered through a variety of processes, for example 
deep water oil extraction and production from tar sands. However the cost of oil 
recovery using these processes is more costly than conventional oil. Synthetic crude 
oil can also be extracted from oil shale and synthetic diesel can be produced from gas 
or coal. However the energy returned from energy invested (EROI) by using these 
technologies is relatively low.  
Despite this alternative view, it should be noted that concern about peak oil centres 
around the amount of cheap energy that has been available from oil. The EROI from 
conventional oil is high, and life without cheap energy will have ramifications. The 
next part explores the implications of reduced energy as a result of peak oil and the 
oil crisis.  
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2.3 IMPLICATIONS OF PEAK OIL AND THE OIL 
CRISIS: AN INTERNATIONAL PERSPECTIVE 
The implications of peak oil and the oil crisis predicted by the international 
community strongly suggests that action is required to reduce demand by adopting 
behaviour change programs and diversify liquid fuel mix by implementing 
alternative energy carriers where appropriate.
121
 However, exploration takes time, 
and the implementation of new technologies takes even longer. Some critics argue 
that higher oil prices will have no effect on the economy since price mechanisms will 
cause a smooth transition to alternative energy resources such as coal, natural gas or 
nuclear. Hirsh has examined the possibility of switching to alternative sources of fuel 
and he concludes that the non-renewable energy alternatives will also be subject to 
peak at some time in the future. On the other hand, renewable energy alternatives 
from the sun or wind require energy storage which will add further costs compared 
with the EROI for oil.
122
 
Adapting behaviour in order to reduce the demand for oil, and implementing 
alternative energy sources takes time. History has demonstrated that humans are slow 
to change. If we examine American history and the abolition of the slave trade, the 
southern US states were plunged into a deep crisis and it took a century for the 
southern states to recover and catch up with the northern states. By comparison, 
developing alternative energy technologies is likely to be even harder under the more 
challenging circumstances of a global energy crunch. It is likely that when oil 
becomes scarce, there may be slow and painful processes of social and technological 
adjustments that could last for a century or more. The unavoidable consequence 
could be famine, disease, and mass exodus. Countries that are likely to survive better 
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Although it cannot be predicted with certainty when the production of oil will peak, 
the peaking of oil will cause a unique challenge. Massive mitigation more than a 
decade before peaking is required to prevent disruption to life as we know it today. It 
has been noted that previous energy transitions were gradual and evolutionary, 
whereas oil peaking will be abrupt and revolutionary.
124
 In order to prevent economic 
and social chaos, this thesis argues that government intervention will be required, 
especially with regard to passenger transportation.  
It has been reported in the US that from the time oil peaking occurs or is recognised, 
it may take as long as 15 years until on-road fleet fuel efficiency is achieved in a 
realistic manner and only aggressive vehicle fuel efficiency standards legislation may 
reduce consumption of fuel.
125
 This thesis argues that in addition to fuel efficiency 
standards, taxation may be required as a tool to effectively reduce the consumption 
of oil in passenger motor vehicles. 
Dr Robert Falkner from the London School of Economics has recently reported that 
the transport sector in the UK is most exposed to the effects of global oil supply 
constraints and price shocks, as the transport sector is highly dependent on petrol, 
diesel and kerosene.
126
 This is equally true for Australia as the vulnerability of the 
transport sector has important knock-on effects throughout the economy due to the 
wide range of businesses relying on a highly integrated transport system. Many 
businesses have frequent deliveries of stock with just-in-time business models. About 
95 per cent of all products in shops are delivered using oil. Oil is essential for the 




The Global Witness report states that the ramifications of a global oil shortage are 
likely to affect almost every aspect of life, and if not handled properly, it could 
become a multidimensional problem affecting economic growth, social progress and 
political security around the world.
128
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The economic impact of an oil supply crunch is likely to be far reaching and 
complex. Energy expert Robert Hirsch analysed the relationship between GDP and 
oil use on a global basis and his analysis shows that the global GDP to oil use ratio 
stands at approximately 0.6 to 0.8 to 1. This means that for every one per cent loss of 
available oil supply, global GDP could fall by 0.6 to 0.8 per cent.
129
  
The oil supply crunch is likely to have an impact on world population which is 
forecast to increase to 8 billion by the 2030s. Of this increase, 95 per cent will occur 
in developing countries.
130
 The Australian population is expected to increase from 
21.6 million in 2008 to 28.5 million by 2030.
131
 Population growth affects the size 
and pattern of energy demand, as an increase in population requires an increase in 
energy use. Oil provides the energy needed to grow and distribute food, which has an 
impact on the rate of mortality as food is made available where needed. In 18
th
 
century Europe, food was only transported about 15 kilometres.
132
 Today, motor 
vehicles and trains transport food within a country and aeroplanes can transport fresh 
food around the world. 
The question the world faces is no longer whether to reduce energy consumption, but 
how. The answer lies with the policymakers, whether they choose to manage energy 
intelligently or not. Transport systems requiring energy intensive vehicles will 
wither, impacting on energy-dependent food systems with possible consequences in 
terms of unemployment and even famine. However if policymakers manage the 
energy downturn intelligently, an acceptable quality of life could be maintained.
133
 
In addition, private citizens should be encouraged through government policies to 
adjust their lifestyles, and governments should provide support for oil conservation 
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measures that help them do so. The scale of the problem is likely to be immense and 
some degree of international coordination and cooperation will also likely be 
required. Peak oil presents many challenges to modern society, but with a strong 




Having examined the global position, the next section explores Australia’s energy 
position and the need to focus on passenger motor vehicles in order to maintain 
Australia’s energy security, particularly for oil. 
 
2.4 AUSTRALIAN OIL POSITION 
Similar to the global position, Australia’s oil resources are in decline with remaining 
crude oil resources estimated at 1 January 2009 to be 8414 petajoules (PJ)
135
 which is 
equivalent to 1431Mb. This includes 6950PJ of economic demonstrated resources 
and 1464PJ of sub-economic demonstrated resources.
136
 Australia also has 16 170PJ 
or 2750Mb of condensate and 6210PJ or 1475Mb of LPG.
137
 The economic 
demonstrated resources have further declined during the course of writing this thesis 
to 5685PJ at 31 December 2010.
138
 The reason for this is that Australia’s crude oil 
resources are being depleted at a faster rate than they are being replenished by 
discovery. As a result, Australia is increasingly relying on imports to meet its 
demand for crude oil.
139
 Crude oil exploration in Australia has not repeated the early 
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Australia’s crude oil production was equivalent to 69 per cent of refinery feedstock 
in 2007–08 and imported 31 per cent of its crude oil requirement. In 2008–09, 
Australia imported 24 303 million litres of refinery feedstock (crude oil and 
condensate) and exported 16 588 million litres of refinery feedstock.
141
 Australia also 
imported 18 276 million litres of refined petroleum products in 2008–09 and 
exported 1134 million litres of refined petroleum products in the same year. In terms 
of the value of Australian trade in petroleum in 2008–09, Australia exported 
AUD8755 million of crude oil and other refinery feedstock and imported AUD14 
721 million of crude oil and other refinery feedstock in that same year.
142
 In terms of 
refined products, in 2008–09, Australia exported AUD785 million of refined 
products and imported AUD15 297 million of refined products in that same year.
143
 
The majority of Australia’s crude oil and condensate comes from the Carnarvon 
Basin in north-west Australia and the Gippsland Basin in the Bass Strait. The 
production from the Carnarvon Basin currently accounts for 63 per cent of 
Australia’s production of crude oil, condensate and LPG, whereas the Gippsland 
Basin accounts for 20 per cent of the production of crude oil, condensate and LPG.
144
 
Australia’s net imports of oil and oil products represented 45 per cent of 
consumption in 2007–08.
145
 Australia’s primary oil production peaked in 2000–01 at 
1546PJ (276Mb) and has been declining at five per cent per year to 1059PJ or 
187Mb per year in 2007–08. 
In Australia, the total conventional oil production (including crude oil, condensate 
and LPG) is increasingly from offshore oilfields with deeper oil accumulations and 
fields that contain smaller reserves compared with those developed in the past. It 
should be noted that oilfields that are located offshore generally reach peak 
production in a shorter time than reserves that are located onshore. Moreover, the 
production costs of offshore fields are greater than onshore fields.
146
 
Since Australia does not produce enough oil for its own use and has to rely on 
imported oil from other countries, the government of Australia needs to question 
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Australia’s oil security and the need to develop policies that would bring about 
reduced reliance on global oil reserves that are constantly being depleted and may 
become very expensive. In order to assess the Australian government’s energy 
management policy, it is first necessary to examine the extent of the liquid fuel 
problem in Australia. 
According to the Department of Resources Energy and Tourism, Australia is the 
world’s ninth largest energy producer accounting for around 2.4 per cent of the 
world’s energy production.
147
 It has 38.2 per cent of the total world resource of 
uranium, 18.5 per cent of the total world resource of coal, 1.4 per cent of the total 
world resource of gas and only 0.3 per cent of the total world resource of oil.
148
  
As regards energy consumption, in the year 2007–08, Australia’s primary energy 
consumption was 5772PJ, of which 40 per cent was coal, 34 per cent was oil and 22 
per cent was gas.
149
 Of the 5772PJ of energy consumed in 2007–08, only 3917PJ was 
available for disposal as 1856PJ was required for conversion of energy to usable 
form.
150
 Table 2.4 shows that road transport was the largest consumer of energy in 









Agriculture 92.6 96.0 
Mining 449.7 339.7 
Food, beverages, textiles 212.1 111.9 
Wood, paper and printing 75.1 76.6 
Chemical 202.3 227.7 
Iron and Steel 117.4 69.9 
Non-ferrous metals 461.5 384.6 
Other industry 150.4 140.7 
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Construction 26.4 25.4 
Road transport 1027.5 1064.9 
Rail transport 37.5 45.7 
Air transport 226.3 245.5 
Water transport 70.6 60.1 
Commercial services 278.9 309.1 
Residential 425.7 440.1 
Lubes, bitumen, solvents 62.9 65.8 
Total 3916.9 3702.8 
Source: Australian Government Department of Resources Energy and Tourism, 
Energy in Australia (2010 and 2012). 
 
The energy used in Australian road transport comes mainly from automotive gasoline 




TABLE 2.5: Australian Consumption of Petroleum Products 2008–09 
 Million litres 
LPG 3996 
Automotive gasoline 18 734 
Avgas 96 
Turbine fuel 6173 
Kerosene 25 
Heating oil 7 
Automotive diesel oil 18 587 
Industrial diesel fuel 16 
Fuel oil 1423 
Lubes and greases 437 
Bitumen 809 
Other 311 
Total 50 614 
Source: Australian Government Department of Resources Energy and Tourism 
(2010) 
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Of the consumption of 50 614 million litres of petroleum products, 78 per cent or 
39 546 million litres came from the petroleum refining industry in Australia. 
However, the Australian refineries consumed 38 808 million litres of crude oil and 
condensate, of which 80 per cent was imported.
153
 This is partly because the 
Australian crude oil is generally light and getting lighter and the Australian refineries 
require the heavier crude oils. This means that Australia is very dependent on 
imported crude and petroleum products (oil). In 2010–11, Australia imported 31 768 
million litres of crude oil and over 16 000 million litres of refined transport fuels.
154
  
In terms of oil consumption, the transport sector is the largest consumer of oil 
products in Australia. In 2007–08, the transport sector accounted for around 70 per 
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FIGURE 2.1: Australian Oil and LPG Domestic Consumption 2007–08 
Source: ABARE, Australian energy statistics. 
 
Within the transport sector, road transport is the largest consumer of oil representing 
74 per cent of the total energy consumption in the transport sector.
156
 A further 
examination of fuel consumption within the road transport sector reveals that 
passenger motor vehicles consumed 60.9 per cent of all Australian road fuel 
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TABLE 2.6: Australian Road Fuel Consumption by Type of Vehicles 2006–07 
 Percentage 
Passenger vehicles 60.9 
Buses 2.3 
Motorcycles 0.4 
Light commercial vehicles 15.7 
Other trucks 0.2 
Articulated trucks 12.5 
Rigid Trucks 7.9 
Total 100 
Source: Department of Resources, Energy and Tourism, Energy in Australia 2011 
(ABARE, 2011) 
 
Since passenger vehicles in Australia consume the majority of oil used for road 
transport, it is necessary to investigate how the consumption of oil can be reduced in 
passenger motor vehicles. As part of this investigation, it is necessary to understand 
the types of motor vehicles that Australians drive, where they drive and the number 
of vehicle kilometres (VKM) they accumulate in a year. It is also necessary to 
examine the growth of the motor vehicle industry, the design and characteristics of 
the motor vehicles that people choose for personal transportation, and the impact 
their choices have on the consumption of oil. Following such an examination, a 
critical analysis of appropriate regulatory and fiscal policies can be conducted in 
order to find ways to bring about a reduction in the consumption of oil in passenger 
motor vehicles.  
The growth of motor vehicle use is discussed in Chapter 3. History shows that motor 
vehicles were seen as a means of conquering distance and increasing the speed by 
which people and goods could be moved. The ingredients that made it possible for 
the vehicle population to grow were the invention of the assembly line, the 
abundance of cheap oil, appropriate marketing techniques and appropriate 
government regulations. The next chapter analyses data on passenger motor vehicles 
that will set parameters for the policy review in Chapter 4, ie an analysis of the 






This chapter addressed the first research question and the first two research 
objectives stated in part 1.3.  
The first objective was the investigation of the reported Australian and global oil 
resources. The investigation reveals that the countries with the most oil reserves are 
in the Middle East and transitional economies, ie the Russian Federation. The oil 
position is well summarised in the reports, for instance that a peak in production can 
be expected to occur before 2031; increasing the global URR by a billion barrels 
delays the peak by only a few days, and delaying the peak beyond 2030 requires 
optimistic assumptions about the size of the recoverable resource and the rate at 
which it is developed. Many organisations have forecast global peak oil to occur 
before 2020. Peak oil does not mean oil running out, but a point where further 
expansion of oil production becomes impossible, because new flows are fully offset 
by production declines or depletion. Many national and international reports show 
concern about the global oil position and advocate that governments should take 
policy action to reduce the demand for oil, especially in the transportation sector. 
This chapter also addressed the second research objective, to explore whether there is 
a need to focus on reducing the use of oil in passenger motor vehicles in Australia. 
Australian government reports indicate that Australia’s oil resources are in decline as 
crude oil resources are being depleted at a faster rate than they are being replenished 
by discovery, and as a result, Australia is increasingly relying on imported oil. Since 
passenger vehicles in Australia consume the most oil, that is the focus of 
investigation for this research. Chapter 3 analyses passenger motor vehicles in terms 
of their growth in number and size, driver usage and choice, and dependency on oil. 




CHAPTER 3: ANALYSIS OF PASSENGER 
MOTOR VEHICLES — GROWTH, USAGE, 
DESIGN AND CHOICE  
 
3.1 INTRODUCTION 
This chapter addresses the second research objective: To explore the need to focus on 
reducing the use of oil in passenger motor vehicles in Australia. An analysis of 
passenger motor vehicles is undertaken in this chapter in terms of their growth in 
number and size, their usage and design, their choice by motorists, and their impact 
on the consumption of oil. 
Part 3.2 explores the increase in passenger motor vehicles, both globally and in 
Australia, and illustrates how the passenger motor vehicle industry has grown over 
the last 100 years. Australians mainly rely on passenger motor vehicles for 
transportation and this is examined in part 3.3. Part 3.4 explores the design and 
choice of passenger motor vehicles and addresses the question of whether a large and 
powerful passenger vehicle is necessary when a smaller, lighter vehicle can provide 
the necessary transportation with reduced oil consumption. Part 3.5 investigates 
whether future car designs can resolve the oil problem, followed by a conclusion in 
part 3.6. 
 
3.2 GROWTH OF PASSENGER MOTOR VEHICLES 
The growth of the motor vehicle industry over the last 100 years has been dependent 
upon the plentiful supply of oil, a resource which has taken millions of years to form. 
The history of motor vehicles dates back to 1886 when Karl Benz invented the first 
gasoline motor vehicle and fitted it with a four-stroke engine.
158
 Henry Ford 
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revolutionised the motor industry in the United States in 1908 by introducing a low-
priced model ‘T’. The model T was very successful, with 15 458 781 cars having 
been produced after ten years. The success of the model T was due to its simple, 
sturdy design and a high power-to-weight ratio, which meant that drivers could 
obtain power without pushing the engine to its limit.
159
 The year 1908 marked the 
founding of General Motors (GM) as the holding company for many merged firms in 
the car industry.  
Manufacturers in the 1900s were keen to reduce the weight of cars in order to 
increase their performance, and began using special steels for crucial parts such as 
gears and valves. These steel alloys contained carbon, nickel, chromium, tungsten 
and manganese. The focus on new production methods led to larger volumes of cars 
being produced. There was a shift in focus from sale to production. Ford’s invention 
of a constant moving assembly line between 1907 and 1909 was a major 
evolutionary step in the mass production of cars. By April 1914, the constant moving 
assembly line reduced the time required for chassis assembly from 840 minutes to 93 
minutes. The increased production output due to the assembly line meant that the 
price of cars was reduced. This put pressure on other manufacturers around the 
world, especially in Europe. 
By 1914, the first phase of the motor vehicle revolution was complete. The First 
World War did not halt the growth of car manufacturing. In 1914, America produced 
548 139 passenger cars, and by 1917, there was an increase of over 218 per cent in 
production to 1 745 792 cars.
160
 The heaviest demand was for lower priced cars, and 
in 1916 the price of the Model T dropped to USD360. In 1918, manufacturers 
improved their cars by installing heaters and closing up the bodies. The four-wheel 
hydraulic brakes were also introduced in 1918.
161
 In the early years, cars were 
considered a luxury and there was resistance to them due to the fear of motor 
vehicles running into horses and people. In October 1917, the War Industries Board 
in the United States classified car manufacturing as a ‘non-essential’ industry, and in 
1918 the US imposed a luxury tax on cars. Similar taxes were also imposed by 
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Britain. However, this did not deter the demand for cars and their production. By 
1920, there was a total of 8 132 000 registered cars in the US.
162
  
The growth pattern of motor vehicle manufacturing in Australia was similar to that in 
America and Europe. Australia commenced the manufacturing of cars in 1897, when 
the first petrol car was invented by Harry Tarrant in Melbourne. Tarrant was later 
joined by Howard Lewis, a bicycle maker, and together they produced another car 
with a six horsepower engine. This car became known as the Tarrant,
163
 and over the 
years it underwent a number of design improvements and adjustments using both 
Australian-made and imported components.
164
 Locally designed engines, gearboxes 
and rear axles were combined with imported radiators, magnetos and carburettors.
165
 
Australia was already importing cars in the early 1900s from the UK and America. 
By 1917, 15 000 cars were imported into Australia, of which 10 000 were Model T 
Fords and 2300 Dodges, 1500 Buicks and 1200 others.
166
 In order to protect local 
manufacturing, the Australian government introduced customs duty on imported 
vehicle bodies. In 1913 about 2000 car bodies were produced locally and 4900 
imported. 
The demand for vehicles increased after the First World War, as better roads were 
constructed and vehicles became more reliable. In 1920–21, there was one vehicle to 
55 people. By 1929–30, there was one vehicle to 11 people. The Second World War 
brought a shortage of petrol which was rationed for civilian use. Imports were 
restricted during the Second World War and greater reliance was placed on the local 
car industry.
167
 The first Australian Holden was manufactured in 1948 and became a 
popular family car, followed by Ford, Chrysler and Volkswagen. The Japanese cars 
came onto the scene in the 1960s, and the large American cars and expensive 
European cars could not compete with the Japanese as the Japanese cars were 
cheaper, simpler and reliable. 
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The number of passenger vehicles registered per 1000 population increased in 
Australia from 250 in 1965 to 465 in 1995.
168
 In 2008, there were 555 passenger 
vehicles per 1000 population compared with 719 total motor vehicles per 1000 
population.
169
 Thus in 2008, registered passenger motor vehicles formed 77 per cent 
of total registered motor vehicles. Of the 11 803 536 registered passenger vehicles in 
2008, 6.2 million were made up of three makes: Toyota (19.4 per cent); Holden (17.6 
per cent) or Ford (15.2 per cent per cent).
170
  
The historical increase in the number of registered cars on Australian roads is shown 
in Figure 3.1. 
 
FIGURE 3.1: Registered Cars and Station Wagons  
























Source: Australian Bureau of Statistics, ‘Use of Urban Public Transport in Australia’ 
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Not only did the number of passenger vehicles increase, but Australians also 
increasingly began relying on passenger motor vehicles as their main means of 
transport, as discussed in the next part. 
 
3.3 USAGE OF PASSENGER MOTOR VEHICLES FOR 
TRANSPORTATION 
Australians increasingly began relying on passenger motor vehicles for 
transportation. In 1995, private road vehicles represented 93 per cent of city 
passenger transport.
172
 In March 2009, 92 per cent of Australian households kept at 
least one registered motor vehicle at home. The proportion of households with two or 
more registered vehicles increased from 51 per cent in 2006 to 56 per cent in 2009.
173
 
In 2009, 80 per cent of people in Australia used private motor vehicles to travel to 
work or full-time study, 14 per cent took public transport, four per cent walked and 
two per cent cycled. Ninety-four per cent of people who used a private motor vehicle 
to travel to work or full-time study did so as a driver or rider and only six per cent 
travelled as a passenger. The most common reasons for Australians not using public 
transport are: lack of service at right or convenient time; convenience, comfort and 
privacy; travel time too long; and own vehicle needed.
174
  
A Senate inquiry on the investment of Commonwealth and State funds in public 
passenger transport infrastructure and services reported in August 2009 that 
metropolitan travel passenger-kilometres consist of about 85–90 per cent by car, 10 
per cent by public transport and the rest by cycling and walking. The most prominent 
comment in the submissions was the need for improvements to public transport 
service and for encouragement of public transport use. A number of 
recommendations were made which included that the government should investigate 
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The ‘State of Australian Cities’ (2010) report by Infrastructure Australia states that 
the level of car dependency in Australian cities has increased at a faster rate than 
population growth, creating traffic congestion problems that are projected to cost 
AUD20.4 billion by 2020.
176
 However more recent trends since the early 2000s show 
a peak in motor vehicle use in most developed countries.
177
 
Since the end of the Second World War, Australian cities have grown, with an 
increase in suburbs. The government policies that have shaped our cities are housing 
and land, transportation and taxation. A rapid increase in motor vehicle ownership 
has encouraged the improvement and spread of the road system, thereby influencing 
urban land use. The increased dependency on passenger motor vehicles for 
transportation has increased oil consumption, other associated costs such as land use 
for roads and parking, policing, accidents, noise, pollution and costs associated with 
congestion. 
Registered passenger motor vehicles consumed 30 047 million litres of fuel in the 12 
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TABLE 3.1: Type of Fuel Used by Passenger Vehicles 
 2003 2008 
Leaded 1 666 750 620 228 
Unleaded 8 177 794 10 384 655 
Diesel 295 697 505 340 
LPG/other 225 700 293 313 
Total 10 365 941 11 803 536 
Source: Australian Bureau of Statistics, Motor Vehicle Census, Australia, 31 Mar 
2008 (Catalogue No 9309.0, 14 January 2009). 
 
It is not just the increase in the use of passenger motor vehicles that needs to be 
controlled to conserve oil and reduce other associated costs, but also the design of the 
vehicles. It is worth noting that even though the engines powering our vehicles have 
become more efficient at extracting energy from liquid fuels, this has not resulted in 
an energy saving. The reason for this is that manufacturers have increased the power 
output of the motor vehicles as a selling point to attract customers, because 
customers are demanding larger and more powerful motor vehicles. The next part 
examines the current design of motor vehicles and the types of vehicles that 
Australians are choosing. 
 
3.4 DESIGN AND CHOICE OF PASSENGER MOTOR 
VEHICLES 
As the number of registered passenger motor vehicles has increased, it is necessary 
to examine the design criteria for passenger motor vehicles and their impact on oil 
consumption. To this end, the specifications of the Holden family car models from 
1948 to 2008 were studied and the following data was collected: 
- Year the model was introduced; 
- Engine size in litres; 
- Engine power output in kilowatts (kW); 
- Weight of the car in kilograms (kg); 
63 
 
- Vehicle’s power-to-weight ratio; 
- Vehicle performance in terms of the time taken in seconds to reach a 
speed of 100km per hour. 
The results are summarised in Table 3.2. 
 
TABLE 3.2: Holden Family Car Model Specifications, 1948 to 2008 

















Nov 1948 2.15 45 1012 44.46 20  
Holden FJ Oct 1953 2.15 45 1012 44.46 20 
Holden FE July 1956 2.15 53 1080 49.07 20.4 
Holden FC May 1958 2.15 53 1084 48.89 19.5 
Holden FB Jan 1960 2.26 56 1122 49.91 20.8 
Holden EK May 1961 2.26 56 1121 49.95 20.8 
Holden EJ July 1962 2.26 56 1130 49.56 18 
Holden EH Aug 1963 2.45 75 1185 63.29  
Holden HD Feb 1965 2.45 86 1216 70.72 13.2 
Holden HR Apr 1966 2.45 86 1217 70.66 15.3 
Holden HK Jan 1968 2.65 85 1300 65.38 15.2 
Holden HT May 1969 2.65 85 1300 65.38 10.1 
Holden HG July 1970 2.65 85 1300 65.38 12.8 
Holden HQ July 1971 3.3 101 1338 75.48 13.1 
Holden HJ July 1974 3.3 96 1338 71.75 13.1 
Holden HX July 1976 3.3 82 1330 61.65 16.4 
Holden HZ Oct 1977 3.3 81 1342 60.35 16.8 
Holden WB 1980 3.3 81 1220 66.39  
Holden VB Oct 1978 3.3 71 1220 58.20 16.4 
Holden VC Mar 1980 2.85 76 1158 65.63 13.9 
Holden VH Oct 1981 2.85 76 1152 65.97 10.2 
Holden VK Feb 1984 3.3 86 1250 68.80  
Holden VL Mar 1986 3.0 114 1250 91.20 7.04 
Holden VN Aug 1988 3.8 125 1226 101.96 8.1 
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Holden VP Sept 1991 3.8 125 1332 93.84 8.1 
Holden VR July 1993 3.8 130 1362 95.44  
Holden VS Apr 1995 3.8 145 1385 104.69 8.9 
Holden VT Aug 1997 3.8 147 1512 97.22 9.1 
Holden VX Sept 2000 3.8 147 1519 96.77 9.1 
Holden VY Oct 2002 3.8 152 1522 98.55 9.0 
Holden VZ Aug 2004 3.6 180 1700 105.88 8.6 
Holden VE July 2008 3.6 180 1700 105.88 8.6 
Source: Richard Lewis, Holden Specifications (2008) 
<http://richardlewis.org/holdenspecs.html>. 
 
Even though the engines powering our vehicles have become more efficient at 
extracting energy from liquid fuels, this has not resulted in an energy saving. The 
reason for this is that vehicle power output has increased, and greater power output 
has led to a real term net gain in vehicle size and weight as demonstrated in Table 3.2 
above. For example, the first Holden family motor vehicle, the 1953 FJ Holden, had 
a 2.15 litre engine and a power output of 45kW, but the vehicle weighed only 
1018kg, which gave a power-to-weight ratio of 44.46kW per tonne. By comparison, 
the average family car in 2008, the Holden VE Commodore, has a power output of 
180kW, weighs 1700kg and has a power-to-weight ratio of 105.88kW per tonne.
179
 If 
a vehicle with a power output of 45kW was produced today, it would need an engine 
with a capacity of only approximately 855cc with a much lower weight and fuel 
consumption.
180
 This is based on 0.052kW per cubic centimetre as demonstrated by 
Schefter using the ‘Smart Fortwo’, with its one litre engine producing 52kW power 
and accelerating from 0 to 100km/h in 12.8 seconds.
181
 This would be more than 
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adequate to drive on most roads as it almost matches the performance requirement of 
0–100km/h in 10 seconds for general duty patrol and high performance vehicles.
182
 
Various reports have noted that there has been no real gain in average fuel efficiency 
over the last few decades. In September 2008, the Australian Transport Council 
released a public discussion paper and noted that: 
The average fuel consumption of all light vehicles has hardly changed over 
the last decade. Engine technology in terms of fuel consumption per power 
output has improved substantially due to a number of reasons such as higher 
compression ratios and fuel injected Otto engines and as a result there has 
been an improvement in fuel efficiency in the new passenger vehicle fleet. 
However, potential fuel savings across the whole light vehicle fleet have 
been offset by increases in vehicle power, size and weight and by the strong 
growth in sales of four wheel drive sports utility vehicles (SUVs), and 
increases in the fuel consumption of light commercial vehicles.
183
  
This is demonstrated in Figures 3.2 and 3.3. 
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FIGURE 3.2: New Car and All Terrain Wagon-Sports Utility Vehicle (ATW-
SUV) Sales in Australia 
 
Source: Bureau of Infrastructure, Transport and Regional Economics, ‘Fuel 
Consumption by New Passenger Vehicles in Australia 1979–2008’ (Information 
Sheet No 30, August 2009). 
 
The new car sales in Australia increased from 458 131 in 1979 to 631 866 in 2008, 
an increase of 37.9 per cent, whereas the ATW-SUVs in the same period increased 
from 15 556 to 210 933, an increase of 1255.9 per cent. Bearing in mind that 
Australia is increasingly relying on imported oil as discussed in Chapter 2, it is worth 
questioning whether there is a need for the Australian government to curb the 
demand for large and powerful passenger cars including SUVs. The LET proposed in 
Chapter 6 considers energy as a luxury, and suggests that driving a vehicle beyond 
the power and weight necessary to transport a person should be considered a luxury 
to be paid for in order to deter excessive use. 
Figure 3.3 below shows that the average power of new cars in 1979 was 75.14kW 
and the average weight was 1994.01kg. In 2008, the average power of new cars 
increased to 118.31kW and the average weight increased to 1860.73kg. Thus the 
power-to-weight ratio of cars increased from 37.68kW/tonne in 1979 to 


























Similarly, the average power of ATW-SUVs increased from 105.40kW in 1979 to 
157.25kW in 2008. The average weight of ATW-SUVs was 2528.08kg in 1979 and 
2451.00kg in 2008. Thus the power-to-weight ratio of ATW-SUVs increased from 




FIGURE 3.3: Power-to-Weight Ratios for New Light Vehicles in Australia  
 
Source: Bureau of Infrastructure, Transport and Regional Economics, ‘Fuel 
Consumption by New Passenger Vehicles in Australia 1979–2008’ (Information 
Sheet No 30, August 2009). 
 
The Bureau of Infrastructure, Transport, Regional Economics (BITRE) examined 
trends in the fuel consumption of new passenger vehicles in Australia from 1979 to 
2008 and reported that the preference of Australian consumers for vehicle 
characteristics that increase fuel consumption, being power, weight, accessories and 
4WD capability, has meant that potential reductions in fuel consumption made 
possible by technological advances have not been fully realised. The report also 
confirmed that this is a worldwide trend and cautions against reliance on technology 
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alone to deliver reductions in fuel use.
185
 This indicates that the choice of extra 
power and weight should be discouraged through appropriate government policies. 
Studies undertaken by Van den Brink and Van Wee
186
 on European vehicles indicate 
that any energy efficiency achieved by enabling vehicles to do more mileage with 
less fuel has been directed toward increasing the power and weight of vehicles rather 
than reducing their fuel use. The study on new passenger vehicles in the Netherlands 
showed that between 1985 and 1997 the average weight of new passenger cars 
increased by 20 per cent, or about 190kg, and without this increase in weight, the 
average new passenger car would have been 12 per cent more fuel efficient.
187
 The 
reason for the increase in weight was that successive models of cars got larger, and 
this was partly due to competition between car manufacturers, but also due to 
demand from customers. Motor vehicle advertisements emphasising the importance 
of space, speed, and acceleration discourage consumers from choosing smaller, 
lighter and less powerful models.
188
 The new models also tend to have a greater 
cylinder capacity. From 1985 to 1995, the cylinder capacity of the average new car 
sold in the Netherlands increased from 1475 to 1640cc.
189
 
The increase in weight of a motor vehicle can be attributed to the actual increase in 
its size together with an increase in safety standards, extra insulation materials and 
conveniences such as air conditioning and electric windows. The Netherlands study 
also showed that the increase in weight directly affects specific fuel consumption in 
two ways, firstly through acceleration resistance, where energy is needed to 
accelerate the vehicle, and secondly through rolling resistance. The study concluded 




It is also interesting to note that a substantial increase in motor vehicle power was the 
indirect result of technological improvements required in order to comply to changes 
in laws on vehicle emission standards. In Australia, the vehicle emission standards 
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are set by the Commonwealth government through the Australian Design Rules 
(ADRs). Table 3.3 lists the emission requirements for new petrol passenger cars in 
Australia from 1972 to 2010. 
 
TABLE 3.3: Summary of Emission Requirements for New Petrol Passenger 
Cars in Australia 1972–2010 
Standard Date 
Introduced 







ADR26 1/1/72 NA 4.5% by vol NA Idle CO 
test 
ADR27 1/1/74 8.0–12.8g/test 100–220 & 
4.5% by vol 
NA ECE 
ADR27A 1/1/76 2.1g/km 24.2g/km NA US 72 
FTP 
ADR27B 1/1/82 2.1g/km 24.2g/km 1.9g/km US 72 
FTP 
ADR27C 1/1/83 2.1g/km 24.2g/km 1.9g/km US 72 
FTP 


















0.1g/km 1.0g/km 0.08g/km UN ECE 
R83/05 
(Euro4) 
Source: Department of Infrastructure and Transport, Vehicle Emission Standards (6 
March 2012) Commonwealth of Australia 
<http://www.infrastructure.gov.au/roads/environment/emission/index.aspx>. 
 
Over past decades, changes in environmental regulations have required a reduction in 
vehicle carbon monoxide emission levels. The required maximum levels were 
70 
 
24.2g/km in July 1976 (ADR 27A), decreasing to 9.3g/km from 1986 for new 
passenger vehicles (ADR 37-00) and 2.1g/km for new models (ADR 37-01) from 
1997 and for all new passenger vehicles from 1998. These have been further reduced 
to 1.0g/km from 2008. The removal of lead from petrol since 1986 and the 
installation of catalytic converters (ADR 37-00; Australian Standard 2877) has 
assisted in reducing environmental air pollution from exhaust emissions. The 
catalytic converter transforms carbon monoxide and other pollutants into the by-
products carbon dioxide and water, reducing emissions and increasing performance. 
It reduces NOx emissions, unburned hydrocarbons and carbon monoxide. 
Performance is enhanced via an oxygen sensor mounted in the catalytic converter 
that conveys to the engine computer how much oxygen is in the exhaust, so that the 
engine computer can adjust the air-to-fuel ratio, making sure that the engine is 
running at close to the stoichiometric point.
191
 
With the introduction of emission laws, motor manufacturers began installing 
microprocessors in vehicle Engine Control Units (ECU) that regulate the air/fuel 
mixture so that the catalytic converter can remove most of the pollution from the 
exhaust. The ECU collects data and performs millions of calculations each second to 
decide the best spark timing and determine how long the fuel injector is open, thus 
obtaining the lowest emissions and the best mileage. 
A motor vehicle fuel system that provides an incorrect fuel intake creates high levels 
of emissions. In order to keep up with emission and fuel efficiency laws, the fuel 
system used in modern cars has been changed over the years. The throttle body fuel 
injection systems have been replaced by multi-port fuel injection systems, which 
have a fuel injector for each cylinder so that the correct amount of fuel is delivered at 
the intake valve, thereby increasing the engine performance. 
The increase in performance and power brought about by these technological 
advances has been eroded by the motor vehicle manufacturers providing consumers 
with larger and heavier vehicles. Larger and heavier motor vehicles require more 
energy to get them moving and this means an increase in oil consumption. A New 
South Wales study on the change in car fleet characteristics from 1990 to 2000 
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showed that car size increased by 27 per cent, the kilometres travelled increased by 
23.5 per cent and the fuel efficiency improved by only four per cent.
192
 
From the analysis so far, it can be concluded that Australians are mainly relying on 
passenger motor vehicles to transport themselves and they are increasingly 
purchasing heavier and more powerful vehicles that consume more fuel, when a 
smaller car could also meet their needs. If oil is becoming scarcer, the first place 
where oil consumption should be curtailed is where it will have the least impact on 
the Australian lifestyle. It is argued in this thesis that a behaviour change is required 
in regard to both the choice of motor vehicle type and the use of motor vehicles and 
alternative modes of transport. Critics may argue that if oil becomes scarce, 
conventional motor vehicles will be replaced by electric and hybrid motor vehicles, 
or motor vehicles using alternative fuels. 
The next part explores whether future car designs could help reduce oil consumption. 
 
3.5 FUTURE MOTOR VEHICLE DESIGNS AND THEIR 
LIMITATIONS 
The main problem with current motor vehicle design is its reliance on a plentiful 
supply of oil. The fact that oil is non-renewable means that one day motor vehicles 
will need to be redesigned to run on alternative energy sources. Some alternative 
sources may impact on other resources such as water, land and agriculture, upon 
which our population relies for survival. Attempts have been made in the past to use 
different fuel sources for motor vehicles. In 1901, Ferdinand Porsche invented the 
‘mixed’ gas-electric hybrid car. The American Baker Motor Vehicle Company sold 
thousands of electric cars from 1899 to 1915. These electric cars could reach speeds 
of 23 kilometres per hour (km/h). In 1990, General Motors (GM) introduced its ‘EV’ 
two-seater electric car that could reach a speed of 120km/h and could accelerate from 
zero to 90km/h in less than seven seconds. However, GM only built 1000 of these 
cars. 
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Electric and hybrid electric vehicles may be the alternative future vehicles that 
reduce oil demand. However, there is a heavy reliance on fossil fuel, ie coal, to make 
electricity. Moreover, electric or hybrid cars tend to cost more to purchase, and it is 
only through appropriate policies by providing grants for hybrid production and 
infrastructure development that the demand for alternative future vehicles will 
increase. A recent parliamentary report canvassed that Australia has a role to play in 
assessing technologies such as nanotechnologies, compressed air and hydrogen that 
may be required in developing concept hybrid cars and introducing new car systems 
with alternative fuel supplies. The report further states that Australia has the potential 
to be influential in the global automobile manufacturing industry.
193
 
Many different types of electric vehicles have been designed in recent years. The 
simplest of the vehicles with an electric driveline is the battery-powered electric 
vehicle. The energy required to power the vehicle comes from a battery, which can 
be recharged from the wall plug. The vehicle’s driving distance is determined by the 
energy storage capacity of the battery, and its acceleration and top speed depend on 
the power rating of the electric motor.  
















EVI/GM 1350 NiMthyd/29 104 140 >120 
EV Plus/Honda 1634 NiMthyd/30 49 100 >120 
RAV4/Toyota 1560 NiMthyd/28 50 95 >120 
Altra/Nissan 2080 Lithium-
ion/32 
62 120 >100 
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Smart/Mercedes 1380 NaAICI/ 
30 
50 125 >120 
Think/Ford 960 NiCad/12 12 50 40 
E-com Toyota 790 NiMthyd/8 20 50 80 
Hypermini/Nissan 840 Lithium-
ion/10.5 
24 60 80 
Zenn/Feelgood cars 510 VRLA lead-
acid/7 
8 35 40 
Source: Myer Kutz, Environmentally Conscious Transportation (John Wiley & 
Sons, 2008). 
 
Tesla Motors was founded in 2003 in California and has produced a number of 
electric vehicles such as the Tesla Roadster, which was released in 2008.
195
 The 
Tesla Roadster operates on 6831 lithium-ion batteries that can be recharged using a 
13A socket from any conventional 110 volt or 220 volt power outlet. The charging 
times depend upon the breaker amperage. At 13A, it takes about 16 hours to recharge 
the batteries, but at a 50 ampere breaker rating, the charge time is approximately six 
hours.
196
 With a full charge and driving at reasonable speed, the Tesla Roadster gives 
394 kilometres (245 miles) of driving range. It has an AC induction motor and a 
single speed gearbox producing 400 newton meter (295 pounds per square foot) of 
torque and 288 horsepower, and it accelerates from zero to 97km/h (60mph) in 3.7 
seconds. The drive efficiency of the Tesla Roadster is 88 per cent, making it three 
times more efficient than an internal combustion powered vehicle.
197
 The 
disadvantages of Tesla Roadster are that it is expensive to buy, costing about 
USD100 000, and that the electricity to recharge the batteries comes from burning 
fossil fuel. To put this in terms of an alternative energy source, using a single 
windmill to recharge the Tesla batteries would take 600 hours or 25 days.
198
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A new type of lithium-ion battery that uses nanophosphate maybe soon be marketed 
by Norwegian company ‘Think’. These batteries are made from specialised electrode 
materials using nanotechnology, and should be able to provide up to 15 years of daily 
charging cycles of about four hours each. They are being developed by A123 
systems and will be used in the new GM Chevy Volt.
199
  
For plug-in electric motor vehicles to be successful, they would require an 
infrastructure of electric recharge grids. An organisation called Better Place is 
building electric recharge grids in many countries including Israel, Denmark, 
Australia and California.
200
 In Australia, Better Place announced the launch of 
Network Operations Centre (NOC) which will manage the intelligent systems, 
software and assets for the Better Place electric vehicle recharge network.
201
 
Another type of vehicle that is becoming common is the hybrid electric vehicle. Here 
the electricity is generated on board the vehicle from liquid or gaseous fuel and the 
electric motor provides the torque to propel the vehicle. In a parallel hybrid vehicle, 
the engine is connected directly to the wheels, whereas in a series hybrid vehicle, the 
engine is connected to a generator. In a charge-sustaining hybrid vehicle, the energy 
storage battery is charged off the engine and only requires a low charge, whereas in a 
plug-in hybrid vehicle, the battery is charged off the wall plug. The charge-sustaining 
hybrid vehicles operate in a similar manner to the conventional internal combustion 
engine. The development of plug-in hybrids is at an early stage and may become 
important in the future. The plug-in hybrid significantly replaces oil with 
electricity.
202
 The Toyota hybrid technology appears to be the most advanced.
203
 
More hybrids have now come on the market, with Lexus announcing its GS 450h 
hybrid sedan in March 2006, followed by the RX400h 4WD in September 2006. GM 
brought in the Chevrolet Silverado and the GMC Sierra. A Hungarian hybrid, the 
Solo, was also introduced in June 2008.
204
 Holden has also announced its electric 
Volt, which will come onto the market as a four passenger extended range electric 
vehicle. It uses electricity as its primary power source and petrol as its secondary 
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power source. The energy in the Volt is stored in a 16kWh lithium-ion battery pack 
which can drive 64km without using any oil.
205
 
Hydrogen fuel cell vehicles are also being designed, where the fuel cell is an 
electrochemical device that converts hydrogen directly to electricity with only water 
and vapour as emissions.
206
 The Honda FCX Clarity is one such motor vehicle which 
has its own electricity generating centre on board, using the hydrogen fuel cell. The 
compressed hydrogen is converted into electricity that drives the electric motor, 
producing 136 horsepower and reaching a speed of 160km/h (100mph). It can go 
from zero to 97km/h (60mph) in nine seconds. The advantage of using hydrogen is 
that it is renewable.
207
 However, the chemical and atomic properties of hydrogen are 
such that it is difficult to separate hydrogen atoms out of the molecules in which it 
exists, and a substantial amount of power is required to do so. To obtain two grams 
of hydrogen and 16 grams of oxygen by electrolysis of 18 grams of water, an 
equivalent of 68 300 calories of electrical energy is required. Thus 100kWh of 
electricity is required to produce 18kWh of electricity or energy available in one 
pound of hydrogen gas.
208
 
Compressed air cars are also being developed by a French company Motor 
Development International, based on the French compressed air technology 
(CAT).
209
 It works on four cycles. Firstly, outside air is drawn into the combustion 
chamber and compressed to 400°C. Cold air is then injected to cause an explosive 
stroke of the piston which is then exhausted.
210
 This technology is also being 
developed by an Indian company Tata Motors, which has operations in the UK, 
South Korea, Thailand and Spain. Deakin University in Australia designed a car that 
runs on compressed air as part of the Ford Global Challenge to design a Model T for 
the 21
st
 century, and was a joint winner with Aachen University in Germany. Ford 
pronounced the Deakin design simple, lightweight, practical, compelling and low 
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cost, saying that it could be retailed for under AUD9000.
211
 The Ford WS Fiesta 
Econetic is lightweight and therefore boasts a fuel economy of 3.7 litres per 100km, 
but does not match the AUD9000 price tag as pronounced by the Ford Global 
Challenge.  
Volkswagen presented its L1 concept car at the Frankfurt International Motor Show 
in September 2009, driven by a new high-tech TDI and E-motor engine. With a 
carbon fibre body, the car weighs 380kg and can drive at a maximum speed of 
160km/h. The L1 consumes 1.49 litres of diesel per 100km and is a small car at 
3.813 metres long, 1.143 metres high and 1.2 metres wide. It has an aerodynamic 
design using the glider concept where driver and passenger sit one behind another, 
and it employs Formula 1 racing and airplane construction techniques. Volkswagen 
targeted release date for the vehicle is in 2013.
212
  
It should be noted that mass production and marketing of motor vehicles using new 
technologies is in its infancy and may take many years to become viable. The reason 
for this is that the technologies must be first developed to be feasible at an affordable 
cost. They must compete with conventional technology, and the cost of the batteries 
and fuel cell technologies is still high.
213
 In short, although the future car designs 
may be the solution for a reduced reliance on oil, they are not the solution for today. 
Government policies need to focus on reducing the use of oil in the existing vehicles 
with internal combustion engines, and encourage the purchase of vehicles with 
alternative energy sources. In this respect, the next part examines whether biofuels 
can replace the use of oil in the currently available motor vehicles. 
 
3.5.1 Biofuels for motor vehicles 
Biofuels may become an alternative source of energy for motor vehicles when oil 
becomes very expensive. Biofuels are made from renewable materials such as plants 
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and organic waste. Common biofuels that may become popular in the future are 
ethanol, biodiesel and hydrogen.  
 
a. Ethanol 
Ethanol was used by Nikolaus Otto in 1876 when he invented the four-stroke engine. 
Even the Model T ran partly on ethanol. However oil became cheaper than ethanol 
and took over as a motor fuel. Ethanol can be produced from sucrose and starch, by 
the fermentation of crops into ethanol. There are a number of methods of making 
ethanol using the sugars or the starch, and new methods of making ethanol from 
plant fibres are being investigated as they would yield twice the amount of ethanol. 
Ethanol can be used in spark-ignition engines as a pure fuel or blended with oil. 
Vehicles manufactured after 1990 may use E10 ethanol, which has 10 per cent 
ethanol by volume. Since ethanol has poor cold-start properties, vehicles that run on 
blends greater than E85, ie containing up to 85 per cent ethanol, require an oil 
reservoir for cold starts. Some problems with ethanol include water separating oil 
from the ethanol, causing poor engine performance. Also, ethanol is hygroscopic and 
can be corrosive to common metals used in fuel systems and cause plastics to 
deteriorate. Ethanol contains less energy than oil, with 1.5 gallons of ethanol 
necessary to match the energy of one gallon of oil.
214
  
The problem with using ethanol as a fuel supply is the reliance on production of 
crops with sucrose and starch. This brings about problems relating to the use of land 
and water required for human sustenance, and the need to feed the world’s growing 
population rather than to use these resources to produce transportation fuel. 
 
b. Biodiesel 
Another biofuel that is increasingly being used for transportation is biodiesel. 
Biodiesel or vegetable oil was first used in engines developed by Rudolf Diesel. It 
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can be used in diesel engines without modification and in fact extends the life of the 
engines. The advantages of biodiesel are that it produces lower emissions, is 
biodegradable, non-toxic and has a higher flash point. Rapeseed is the primary crop 
used for biodiesel in Europe, whereas soybean is used in the USA. Biodiesel is a 
well-developed biofuel. Pure biodiesel yields 12 per cent less energy per kilogram 
than conventional diesel but seven per cent higher combustion efficiency. It has a 
higher cloud point than conventional diesel and is therefore less tolerant to cold 
temperatures. Since biodiesel contains 10 per cent oxygen by mass, it burns cleaner 
than conventional diesel and it is safer to transport. However it can produce greater 
nitrogen oxide (NOx) emissions. Biodiesel can be stored in the same containers as 
normal diesel. The future of biodiesel depends upon the vegetable oil production 
capacity. Algae have potential as a source of biodiesel,
215
 however, this research is 
still in its infancy. 
 
c. Hydrogen 
Hydrogen is an energy carrier rather than an energy source. Hydrogen is molecularly 
bound in many organic and inorganic compounds. To produce hydrogen, water, 
biomass and hydrocarbons are required. However, it takes energy to produce 
hydrogen and there are various methods of doing so. The cost of producing hydrogen 
is the biggest barrier to moving towards a hydrogen economy. Hydrogen needs to be 
pure and would require new standards for storage, delivery, infrastructure and end-
use. About 0.45kg of hydrogen has the equivalent energy of approximately 3.1 
gallons of oil. The internal combustion engines that use hydrogen are 20 per cent 
more efficient. It is the cleanest fuel on the planet with zero emissions, however this 
depends on how the hydrogen is produced. The distribution and storage of hydrogen 
is very expensive. Storage is expensive because hydrogen is very low in volumetric 
density and increasing the density requires energy. Because hydrogen burns rapidly, 
there are also safety issues to consider. For hydrogen to become a widespread source 
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of fuel, it must be economical and practical to produce. Currently it is very expensive 





This chapter addressed the second research objective of the thesis which is whether 
there is a need to focus on reducing the use of oil in passenger motor vehicles. It also 
addressed the second research question: To what extent does the growth, usage, 
design and choice of motor vehicles have an impact on the consumption of oil? 
The growth of the motor vehicle industry over the last 100 years has depended on the 
plentiful supply of oil. Australians rely on passenger motor vehicles for their 
transportation and have been choosing large and powerful passenger motor vehicles 
which consume more oil. This dependence on oil has the potential to become a 
problem as discussed in Chapter 2. Future cars may resolve the problem, but this is 
not likely to occur in the near future as discussed in this chapter.  
Since passenger motor vehicles consume the most oil in Australia, and larger and 
more powerful motor vehicles are increasingly being demanded by Australians, this 
leads to the logical conclusion that the increased size and usage of these vehicles 
needs to be controlled by appropriate government policies. If oil is becoming scarce, 
the first place where oil consumption should be curtailed is where this would have 
the least impact on the lifestyle we are accustomed to. The oil should be preserved 
for other necessities, such as the production of food, plastics and pharmaceuticals, 
and to develop other sources of energy. 
The next chapter explores existing regulatory and fiscal measures implemented by 
various countries that impact on passenger motor vehicles, so that lessons can be 
learnt that help in designing a tax framework to control the growth, choice and usage 
of passenger motor vehicles and reduce the use of oil.  
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CHAPTER 4: ANALYSIS OF REGULATORY AND 
FISCAL MEASURES IMPLEMENTED IN 
VARIOUS COUNTRIES THAT IMPACT ON 
PASSENGER MOTOR VEHICLES 
 
4.1 INTRODUCTION 
This chapter examines the regulatory and fiscal measures that countries in the world 
have implemented and that impact on the design, choice and usage of passenger 
motor vehicles. This examination will assist in answering the second research 
question: What are realistic tax measures that can be implemented to reform design, 
choice and usage of motor vehicles for personal transportation in Australia? 
The literature review in this chapter explores both regulatory and fiscal measures that 
have been adopted in other countries to attempt to curb passenger vehicle population 
growth, reduce travel demand in passenger motor vehicles and improve fuel 
efficiency in passenger motor vehicles. A wide variety of possible approaches to 
addressing the areas under consideration in this thesis have been introduced in 
different parts of the world. Table 4.1 summarises the major approaches used by 
various countries which will be discussed in detail in this chapter as indicated below, 
from which lessons can be drawn for Australia.  
 
TABLE 4.1: Measures to Promote Use of Fuel-Efficient Private Vehicles  
Approach Approach 
Details 
Measures Country/Region Discussion 
Standards Fuel economy 
and CO2 
Numeric standard 
averaged over fleets 
or based on vehicle 
weight-bins or sub-
classes 
US, Japan, China, 







mpg, km/L, USA, Sweden, EU, 






Measures Country/Region Discussion 

















purchase or use 
of motor 
vehicles 
Tax or registration 
fee based on engine 
size, efficiency & 
CO2 emissions 




Fuel taxes and 
fuel excise 
Tax rate on petrol OECD countries  
Income tax 
incentives 
Tax credit and tax 
subsidies 
USA, Canada, 







Road user charges 





lanes, road space 
rationing, no driving 
day, vehicle quota 
system, bridge and 








Mexico, China, the 
Republic of Korea, 






















In each of the parts 4.2 to 4.6, the literature is reviewed first followed by an analysis 
under the heading ‘Lessons for Australia’. The chapter will make concluding 
comments in part 4.7. The lessons learnt from this chapter will be applied in Chapter 




4.2 FUEL ECONOMY AND GREENHOUSE GAS (GHG) 
EMISSIONS STANDARDS FOR PASSENGER MOTOR 
VEHICLES 
Fuel economy and GHG emission standards are currently the main policy option 
being increasingly adopted by many countries in order to reduce the fuel 
consumption and emissions of their motor vehicle fleet. This thesis explores the 
impact of this policy in bringing about a reduction in fuel consumption. This part 
first explains in detail the policy behind the setting of the standards in various 
countries and then, under ‘Lessons for Australia’, explores the impact of these 
standards in bringing about a behaviour change favouring personal vehicles that 
consume less oil.  
A fuel economy standard is normally set by a country’s regulatory authority with the 
aim of improving the fuel economy of motor vehicles, raising awareness of the fuel 
economy of motor vehicles sold to consumers, and allowing consumers to make 
better-informed purchasing decisions based on the fuel efficiency of motor vehicles. 
The standards indirectly persuade consumers to choose fuel-efficient or emission-
efficient vehicles by imposing regulations on the manufacturers and importers of 
motor vehicles. It is questioned in this thesis whether this indirect method of 
persuasion is sufficient. 
Fuel economy and GHG or CO2 emission standards have been implemented in some 
countries as a regulatory measure to improve motor vehicle fuel efficiency and 
emissions. The adoption of these standards varies in stringency, form and structure 
and how fuel economy and emissions are measured. Some countries have set 
mandatory standards whereas other countries such as Australia rely on voluntary 
commitment from the automotive industry. Table 4.2 shows the various countries 





TABLE 4.2: Fuel Economy and GHG Emission Standards for Passenger 
Vehicles Around the World  
Country/Region Type Measure Structure Test 
Method 
Implementation 






California GHG g/mile Car/LDT1 US CAFE Mandatory 
European Union 
(EU) 





Voluntary for now, 
mandatory by 2012 










Korea Fuel km/L Engine size US CAFE Mandatory 
Canada Fuel L/100km Cars and 
light trucks 
US CAFE Voluntary 





Source: Adapted from Table 2 of Feng An, Robert Early and Lucia Green-Weiskel 
‘Global Overview on Fuel Efficiency and Motor Vehicle Emission Standards: Policy 
Options and Perspectives for International Cooperation (updated)’.
217
  
*US CAFE is the manufacturer’s Corporate Average Fuel Economy derived from 
vehicle testing by US Environmental Protection Agency. 
**EU NEDC stands for New European Driving Cycle developed by the EU. 
 
The fuel economy standard in the US is based on sales-weighted average fuel 
consumption and footprint or area between four wheels, whereas the standards in 
Japan and China are based on a weight classification system. The standards in the 
Republic of Korea were based on engine size, but will be changed to a weight-based 
system, whereas the EU currently bases its standards on GHG. These standards are 
discussed below. 
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4.2.1 Fuel Economy Standards in the USA 
The United States of America has had mandatory Corporate Average Fuel Economy 
(CAFE) standards in place since 1975 for passenger cars and light trucks sold by 
manufacturers. It was the dependence on foreign oil in the wake of the oil embargo 
that led the US Congress to pass the Energy Policy and Conservation Act 1975 that 
requires each manufacturer in the US to separately meet the CAFE standards for each 
of its fleets, ie the domestic fleet and the imported fleet.
218
  
The CAFE standards are based on the sales-weighted corporate average fuel 
economy for passenger motor vehicles and the vehicle footprint. For passenger cars 
and light-duty trucks built in model years 2012 to 2016, the standards are expressed 
as a mathematical function depending on vehicle footprint and set in a curve so that 
the burden of compliance is distributed across all vehicles and all manufacturers. The 
footprint is determined by multiplying the vehicle’s wheelbase by its average track 
width. Whether the manufacturer has met the standard is determined by computing 
the sales-weighted average, being the harmonic average of the targets applicable to 
each of the manufacturer’s cars and light trucks. Thus each manufacturer’s 
compliance will depend upon the mix of vehicles sold.  
A formula is used to calculate the manufacturers’ CAFE as a sales-weighted CAFE 
based on production volume of passenger cars manufactured for sale in a model year. 
The fuel economy is expressed in terms of ‘miles per gallon’ (mpg). The CAFE 
applicable to each manufacturer must exceed the CAFE target set for the model year. 
To understand the impact of CAFE standards in the US, it is important to analyse the 
policy criteria behind the setting of the target standards for each model year. The 
CAFE standards in the US are set by the Secretary of the Department of Transport 
through the National Highway Traffic Safety Administration (NHTSA) and the 
Environmental Protection Agency (EPA). In setting the CAFE standards, Congress 
                                                 
218
 National Highway Traffic Safety Administration, CAFE Overview – Frequently Asked Questions 





directed that the following four factors must be considered by the NHTSA in 
determining the ‘maximum feasible’ fuel economy level: 
1. Technological feasibility: This requires the NHTSA to consider whether 
particular methods of improving fuel economy will be available for 
commercial application in the model year for which a standard is being 
established. 
2. Economic practicability: This requires the NHTSA’s consideration of 
whether the implementation of projected fuel economy improvements is 
within the economic capability of the industry. 
3. The effect of other federal motor vehicle standards on fuel economy: This 
requires an analysis of the unavoidable adverse effects on fuel economy of 
compliance with emission, safety, noise, or damageability standards. 
4. The need of the nation to conserve energy: This requires consideration of 
the consumer cost, national balance of payments, environmental and foreign 




It is questioned in this thesis and explored further in Chapter 6 whether the fourth 
factor stated above is being achieved in terms of bringing about an overall reduction 
in the use of oil by passenger motor vehicles.  
In the US, the EPA is also now required to address an additional factor in setting the 
standards, which are emissions. The requirement for this factor arises from s 202 
(a)(1) of the Clean Air Act and confirmed in the US Supreme Court in the case of 
Massachusetts v Environmental Protection Agency.
220
 This case was brought by 12 
states and several cities of the United States against the EPA to force the EPA to 
regulate carbon dioxide and other greenhouse gases as pollutants. 
The US President also issued a memorandum on 26 January 2009 stating that the 
CAFE standard for model year 2011 and beyond needed to take into consideration 
the requirements of the Energy Independence and Security Act 2007 as well as the 
decision in Massachusetts v Environmental Protection Agency. In setting the 
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standards for model year 2012 and beyond, the NHTSA will also address the issues 
of energy independence, energy security and climate change, in addition to the 
financial health of the industry, technologies for reducing fuel consumption and fuel 
prices. 
Another factor that the CAFE standards need to consider is the vehicle footprint. The 
Energy Independence and Security Act 2007 mandated that the standard assign 
higher fuel economy targets to smaller vehicles and lower ones to larger vehicles.
221
 
The footprint is calculated by multiplying the track width by the wheelbase. The 
track width is the distance between the centrelines of the right and left wheels, 
whereas the wheelbase is the distance between the centres of the front and rear 
axles.
222
 The question to consider is why the US has changed to a footprint-based 
standard. According to the NHTSA, there are four advantages to a system that relies 
on footprint-based targets. 
1. The footprint-based system accounts for size differences in manufacturers’ 
product mixes. 
2. The footprint-based system reduces incentives for manufacturers to pursue 
unsafe practices by downsizing and down-weighting and thereby increasing 
the propensity for the vehicle to roll over. 
3. The footprint-based system is more equitable as the manufacturer has to 
comply with the potential fuel economy of the actual fleet, thereby 
spreading the cost burden of the fuel economy more broadly across the 
industry. 
4. The footprint-based system is more market-oriented and satisfies consumer 
choice rather than force manufacturers to make vehicles not demanded by 
the public, but solely for the purposes of CAFE compliance.
223
 
The next question to address is whether the CAFE standards do have an effect on 
improving the fuel economy of passenger motor vehicles. In the US, the passenger 
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vehicle standard was initially set at 18mpg for model year 1978 and was increased to 
27.5mpg from 1985 to 2010. The US government has successfully increased the fuel 
efficiency of the nation’s fleet as the average CAFE achieved increased from 
19.9mpg in 1978 to 33.7mpg in 2010 as demonstrated in Table 4.3. 
 
TABLE 4.3: CAFE Standard and Fuel Economy of Passenger Motor Vehicles in 
the USA  
Year Standard (mpg) Average CAFE (mpg) 
1978 18.0 19.9 
1979 19.0 20.3 
1980 20.0 24.3 
1981 22.0 25.9 
1982 24.0 26.6 
1983 26.0 26.4 
1984 27.0 26.9 
1985 27.5 27.6 
1986 26.0 28.2 
1987 26.0 28.5 
1988 26.0 28.8 
1989 26.5 28.4 
1990 27.5 28.0 
1991 27.5 28.4 
1992 27.5 27.9 
1993 27.5 28.4 
1994 27.5 28.3 
1995 27.5 28.6 
1996 27.5 28.5 
1997 27.5 28.7 
1998 27.5 28.8 
1999 27.5 28.3 
2000 27.5 28.5 
2001 27.5 28.8 
2002 27.5 29.0 
2003 27.5 29.5 
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Year Standard (mpg) Average CAFE (mpg) 
2004 27.5 29.5 
2005 27.5 30.3 
2006 27.5 30.1 
2007 27.5 31.2 
2008 27.5 31.5 
2009 27.5 32.9 
2010 27.5 33.7 
Source: US Department of Transportation, ‘Summary of Fuel Economy 




The data in Table 4.3 demonstrates that CAFE standards do have a role to play in 
improving the fuel economy of the vehicles within the passenger motor vehicle fleet. 
However, in order to bring about a continuous improvement, the standards must be 
constantly revised. In the USA, the standards were not revised during the period 
spanning model years 1990 to 2010. This was remedied by the Energy Independence 
and Security Act 2007 which now requires the standards for passenger cars to be set 
at the maximum feasible level and this means that the NHTSA must set the standard 
for each model year, leading to a combined industry-wide fleet of all new passenger 
cars and light trucks sold in the US during model year 2020 to conform to a standard 
of at least 35mpg.
225
 US President Barack Obama announced that CAFE standards 
should be developed for the period up till 2025.  
In response to this announcement, the NHTSA set standards for model years 2011 to 
2016 as shown in Table 4.4 below.
226
 The NHTSA estimates that the proposed 
standards for the five years from 2011 to 2016 would save approximately 54.7 billion 
gallons (207.06 billion litres) of fuel, being 18.7 billion gallons (70.78 billion litres) 
for passenger cars and 36 billion gallons (136.27 billion litres) for light trucks, with a 
monetary benefit of USD88 billion over the lifetime of the vehicles sold during those 
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 The EPA is finalising a set of fleet-wide CO2 emission standards and 
they are projected to decrease from 263 grams per mile in 2012 to 225 grams per 





TABLE 4.4: NHTSA Fuel Economy Standards for Model Years 2011 to 2016 
Model Year Passenger Cars 
average mpg 
Light Trucks 
average mpg  
Combined cars & 
light trucks average 
mpg 
2011 30.4 24.4 27.6 
2012 33.3 25.4 29.7 
2013 34.2 26.0 30.5 
2014 34.9 26.6 31.3 
2015 36.2 27.5 32.6 
2016 37.8 28.8 34.1 
Source: Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel 




Another presidential memorandum was issued on 21 May 2010 by President Obama 
requesting that the EPA and the NHTSA develop standards for model years 2017–
2025. In line with the presidential memorandum, the EPA proposes to achieve an 
industry fleet-wide average of 163 grams per mile of CO2 emissions in model year 
2025 which is equivalent to 54.5mpg if all of the CO2 emissions reductions were 
achieved with fuel. The NHTSA proposes to achieve an industry fleet-wide average 
of 40.9mpg in model year 2021 and 49.6mpg in model year 2025.
230
 Manufacturers 
will have to comply with both the NHTSA and the EPA standards and the standards 
are part of a national program allowing motor car manufacturers to build a single 
light duty national fleet that satisfies both federal and state criteria. Thus motor car 
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manufacturers will not have to build different cars to comply with different state 
laws. 
It should be noted that the overarching goal of setting annual standards is to preserve 
energy, particularly the energy from oil. According to the NHTSA, the need to 
reduce oil consumption is more crucial today than in the late 1970s.
231
 Compliance 
with the fuel economy standard can be judged from the penalties it imposes for non-
compliance. US manufacturers are liable to a penalty for non-compliance with the set 
standard, which is then published on the NHTSA website. The penalty is calculated 
using the following formula: 
USD5.50 / ((CAFE target –specific CAFE for a given manufacturer) / 10) x sales 
volume in a given model year.
232
  
If a US manufacturer exceeds the established standard, the manufacturer earns 
credits which can be banked and can be carried back for three years or carried 
forward for three years.
233
 This has been increased to five years carry forward under 
the Energy Independence and Security Act 2007.
234
 
Currently, US CAFE credits cannot be transferred between manufacturers or between 
fleets. However, credits earned after model year 2012 will be tradeable.
235
 Tradeable 
credits enable motor car manufacturers who find it difficult to comply with the 
standard to purchase credits from another manufacturer which has exceeded the fuel 
economy standard and obtained credits. It has been argued that tradeable credits are a 
better incentive to a complying manufacturer to further improve the fuel economy of 
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4.2.2 Japanese Top Runner Program 
Similarly to the USA, Japan introduced motor vehicle standards to preserve energy 
through its Top Runner Program, introduced in 1998. The set-up of the Japanese fuel 
economy standard is different from that in the US, however. The Top Runner 
Program operates by setting energy efficiency targets for selected products including 
the improvement of energy efficiency in passenger motor vehicles. The program 
started with nine products in 1998, one of which was passenger motor vehicles. By 
2009, the program had expanded to include 21 products.
237
 Since motor vehicles 
mainly run on oil, the Japanese motor vehicle standards have been set to preserve oil-
based energy.  
The Top Runner Program requires producers to comply with the weighted average 
energy efficiency of the products they sell in the target year by achieving the 
requisite standard. The target year set in 1998 for passenger motor vehicles was 2010 
and the target required was an average 15.1km per litre. This was achieved in 2005, 
five years ahead of the target year. The success story for passenger motor vehicles 
can be seen from the increase in the percentage of passenger motor vehicles that 
complied with the 2010 Top Runner Standards from 1997 to 2008, as shown in 
Figure 4.1 below, although not all fuel efficiency can be attributed to the Top Runner 
Standards. 
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FIGURE 4.1: Percentage of Motor Vehicles that Complied with 2010 Top 
Runner Standards  
 
Source: Japan Automobile Manufacturers Association, 2009 Report on 
Environmental Protection Efforts: Promoting Sustainability in Road Transport in 
Japan (October 2009, Tokyo). 
 
The Japanese government recognised that in order to improve fuel efficiency, the 
weight of the vehicle needs to be controlled. Therefore in 2010, the improved 2015 




TABLE 4.5: 2015 Fuel Economy Standards for the Top Runner Program in 
Japan 
Category Vehicle Weight (kg) Target Standard Value (km/L) 
1 Less than 600 22.5 
2 601–740 21.8 
3 741–855 21.0 
4 856–970 20.8 
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Category Vehicle Weight (kg) Target Standard Value (km/L) 
5 971–1080 20.5 
6 1081–1195 18.7 
7 1196–1310 17.2 
8 1311–1420 15.8 
9 1421–1530 14.4 
10 1531–1650 13.2 
11 1651–1760 12.2 
12 1761–1870 11.1 
13 1871–1990 10.2 
14 1991–2100 9.4 
15 2101–2270 8.7 
16 More than 2270 7.4 
Source: Adrian Bradbrook, ‘Policies and Legal Options to Promote the Energy 
Efficiency of Private Motor Vehicles’ 4. 
 
The compliance mechanism used in Japan is different from that used in the USA. If 
the standards are not met in Japan, a ‘name and shame’ approach is used, firstly with 
a recommendation to the non-compliant producer and if this does not fix the 
problem, the recommendation is followed by final orders and the details about the 
non-compliant producer are advertised. The name and shame approach is very 




The Japanese Top Runner program has been hailed as a success for a number of 
reasons, which are: 
- Primary stakeholders are involved in setting targets. This brings about 
awareness and commitment and ensures that targets are feasible and not 
ambitious; 
- The program is designed to be flexible, dynamic and adaptive, and allows 
for shortcomings and failures to be addressed and remedied; 
- A number of supportive policy instruments have developed around the Top 
Runner program, such as e-labels; 
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- The Top Runner program allows manufacturers who perform well at the 
start of the cycle to become free-riders; and 
- The name and shame sanctions are effective deterrents in Japan.240 
The most common criticism of the Top Runner program is that it only encourages 





4.2.3 Chinese Fuel Economy Standards 
China has joined the USA and Japan in setting mandatory fuel consumption 
standards for its passenger motor vehicles. China’s motivation for vehicle fuel 
economy standards is also oil, as China has oil security concerns associated with 
rapid vehicle population growth and the promotion of China’s economic growth with 
a strong motor vehicle industry. Until the 1990s only nine car models were made and 
sold in China and the Chinese government’s aim is to also use the national fuel 
economy standard to push domestic motor vehicle manufacturers to improve their 
products and overall competitiveness.
242
  
In September 2004, China adopted its Phase 1 mandatory national fuel consumption 
standard for Chinese passenger vehicles. Phase 1 limits took effect on 1 July 2005. 
The standard limits were revised in Phase 2 which came into effect on 1 January 
2008.  
The standards in Phases 1 and 2 specified the fuel consumption limits for 16 different 
passenger vehicle classes according to vehicle kerb mass. This shows that the 
Chinese government also recognises the need to control the weight of the country’s 
motor vehicle fleet in order to bring about fuel efficiency. The vehicles in heavier 
classes were required to meet stricter limits than vehicles in lighter classes, in order 
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to encourage the Chinese to purchase lighter vehicles. Vehicles with automatic 
transmission or three or more rows of seats and SUVs with four-wheel drive (special 
vehicles) were allocated a slightly higher limit.
243
  
The standards in Phases 1 and 2 were based on a strict compliance method. Vehicles 
that did not meet the consumption limit standards were prohibited from production. 
Chinese motor manufacturers prepared themselves to comply with these standards by 
eliminating high fuel consumption technologies such as three gear transmissions and 
two valve engines and by introducing new efficient technologies such as variable 
valves, overhead camshaft and multi-gear ratio transmissions.  
The standards set in Phases 1 and 2 were successful in eliminating over 800 
domestically produced vehicle models that did not comply with the standards. 
However, since the standards in Phases 1 and 2 did not apply to imported vehicles, 
there was an increase in vehicles being imported into China, especially large luxury 
sedans and SUVs. In 2008, China imported 409 769 vehicles, an increase of 30.4 per 
cent over the 2007 figures. Another problem with the standards in Phases 1 and 2 
was that they were based on the mass of vehicles produced without any restriction on 
the mass of the motor vehicles that the consumers could purchase, so the standards 
did not deter the Chinese from purchasing large, sporty and luxury vehicles. The 
average kerb mass in 2002 was 1230kg and it increased to 1356kg in 2006, giving 
rise to 6.8 per cent extra fuel consumption. The incidence of motor vehicles with a 
capacity of less than one litre decreased from 16.8 per cent in 2005 to 2.7 per cent in 
2008. 
The Chinese government realised that the level of fuel consumption by Chinese 
vehicles was higher than those in the EU, the US and Japan by about 10 per cent and 
that these countries intended to use high fuel efficiency as a measure to maintain 
competitiveness in the automotive industry. In addition, China’s increasing reliance 
on imported oil, importing 52 per cent of its total oil consumption in 2008, and the 
growth of the Chinese vehicle population, has led to the Chinese government 
approving the Phase 3 fuel consumption standard for passenger vehicles. The 
Chinese government incorporated some of the US CAFE principles together with the 
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weight classification used in Phases 1 and 2 in developing the Phase 3 Chinese fuel 
economy standard. 
The Phase 3 Standard was introduced in 2009 and will take effect in 2012. The aim 
of the standard is to reduce the average fuel consumption rate of new passenger 
vehicle fleet to seven litres per 100km which is 14.28km per litre by 2015. The 
function of the Phase 3 standard is to stimulate innovation and promote automotive 
energy saving in order to hasten the introduction of new models of motor vehicles. 
The limits in Phase 3 correlate the kerb mass of the 16 mass-based classes of Phases 
1 and 2 to engine displacement size, engine power output and vehicle footprint. 
Unlike the total restriction in Phases 1 and 2, Phase 3 has moved away from the 
prescriptive individual model compliance method to corporate average fuel 
consumption rates with financial penalties for non-compliance.
244
  
The Phase 3 fuel targets in China were developed using a mathematical model by 
first creating a database of fuel consumption data covering 774 vehicle models 
manufactured in China, and 668 models that complied with Phase 2 limits. From this 
data, a linear curve was graphed correlating the kerb mass and the fuel consumption. 
A 17 per cent adjustment was then made around the target point of seven litres per 
100km for a mass of 1300kg and 16 individual vehicle class targets were set by 




TABLE 4.6: Comparative Phases 2 and 3 Fuel Economy Standards in China  
Kerb Mass in 
kg 
Phase 3 Limits 
in L/100km 
Comparative 
Phase 2 limits in 
L/100km 
Less than 750 5.2 7.2 
750–864 5.5 7.2 
865–979 5.8 7.7 
980 6.1 8.3 
1090 6.5 8.9 
1205 6.9 9.5 
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Kerb Mass in 
kg 
Phase 3 Limits 
in L/100km 
Comparative 
Phase 2 limits in 
L/100km 
1320 7.3 10.1 
1430 7.7 10.7 
1540 8.1 11.3 
1660 8.5 11.9 
1770 8.9 12.4 
1880 9.3 12.8 
2000 9.7 13.2 
2110 10.1 13.7 
2280 10.8 14.6 
More than 2510 11.5 15.5 
Source: Wang et al, 5243–6.  
 
It can be noted from Table 4.6 above that the limits set in Phase 3 are stricter on 
heavy vehicles, thereby encouraging the production of light vehicles and 
discouraging the production of heavy vehicles. In order to discourage sales of SUVs 
the Phase 3 targets for SUVs come within the normal limits and not under the special 
vehicle limits. 
Under Phase 3 the individual vehicle model is not required to meet the fuel 
consumption limit specified in the mass class, but the individual auto manufacturer 
or importer has to meet the Company Average Fuel Consumption (CAFC) target that 
has been calculated for that company. The manufacturer’s average fuel consumption 
rate is based on the aggregate of the production volume multiplied by the fuel 
consumption certification levels for each individual model, divided by the aggregate 
production volume of passenger vehicles by the manufacturer in that year. In any 
case, the individual models must still not exceed the Phase 2 limits. 
The penalties for non-compliance with the Phase 3 Chinese fuel efficiency standards 
are being discussed with several government agencies including the Ministry of 
Finance, and may range from fines or taxes on manufacturers who do not comply to 
a special tax on the vehicle model, or taxes on consumers who purchase vehicles 
whose fuel consumption does not meet the target. In addition the government may 
98 
 
use the name and shame approach by announcing the names of manufacturers that do 
not comply. 
The intent of the Phase 3 requirements is to encourage manufacturers to produce a 
variety of vehicles. Thus manufacturers who usually produce heavy model vehicles 
will have to start producing light model vehicles in order to comply with the Phase 3 
standards. The overall objective of Phase 3 is also to control Chinese motor vehicle 
fuel consumption and CO2 emissions. Based on certain assumptions such as vehicles 
driving 10 000km a year, the cumulative reduction in fuel use is likely to be 333Mb 
from 2012–2020.
246
 China’s Phase 3 fuel economy standards are likely to be 
implemented in 2012 with full compliance required by 2015, and it is anticipated that 
discussions for China’s Phase 4 fuel economy standards will commence thereafter. 
Phase 4 standards are likely to become effective in 2016 with full compliance 
required by 2020.
247
 It can be concluded that the Chinese government has refined its 
motor vehicle fuel economy standards and has incorporated the principles from the 
US CAFE standard and the Japanese Top Runner motor vehicle fuel economy 
standard. 
 
4.2.4 Fuel Economy Standards in Korea 
The Republic of Korea, being the fifth largest car manufacturer, introduced fuel 
economy standards in January 2006 as the government realised that other countries 
around the world were imposing stringent fuel economy standards. However, the 
standards were based on engine capacity, as a vehicle with a higher engine capacity 
is likely to be more powerful and heavier and therefore consume more fuel. The 
Korean program requires car manufacturers to meet an average fuel economy 
standard by 2011 of 12.4km per litre for vehicles with engines of less than 1500cc 
and 9.6km per litre for vehicles with engines over 1500cc.
248
 The average fuel 
efficiency criteria from 2012 are 14.5km per litre for vehicles with engines of 1600cc 
or less and 11.2km per litre with engines over 1600cc. The manufacturer’s average 
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fuel efficiency is required to correspond to the limit set by the government, and is 
calculated by dividing the sum of fuel efficiencies of passenger cars sold during the 
previous year by each car manufacturer with the quantity sold. The name and shame 
approach is also used in Korea whereby the manufacturers and importers who do not 




The Korean government has indicated new fuel economy standards from model year 
2012 requiring local car manufacturers to manufacture vehicles that on average can 
travel 17km or more per litre of fuel and emit less than 140g of greenhouse gases per 
kilometre travelled. The new standards will be weight-based and use the US CAFE 
combined cycle for testing.
250
 It is anticipated that the new standard will be flexible 
with a phase-in approach and carry-forward credits. It is proposed that credits be 
granted for including tyre pressure monitoring systems and low rolling resistance 




4.2.5 Voluntary Standards in Canada 
Since 1978, Canada has had only voluntary motor vehicle fuel economy 
consumption standards, whereby vehicle manufacturers are committed to meeting a 
progressively stringent annual CAFC limit for new motor vehicles sold in Canada. 
The standards are similar to the US CAFE standards, and approximately 98 per cent 
of total vehicles sold in Canada meet these standards.
252
 Although the standards are 
strictly ‘voluntary’ in Canada, the national government enacted legislation similar to 
that in the US, which it stated that it would immediately invoke if the manufacturers 
did not ‘voluntarily’ comply. In April 2010, Canada issued regulations to implement 
                                                 
249
 Ibid 66. 
250




 International Council on Clean Transportation, Global Light-Duty Vehicles: Fuel Economy and 
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limits on emissions from passenger cars and light trucks from model year 2011 to 




4.2.6 CO2 Standards in the EU 
The EU has promoted voluntary CO2 standards until 2009. However, as it became 
apparent that automakers were not going to comply with the voluntary standards, the 
EU has made the compliance mandatory as of 2012. The EU standards are based on a 
weight-based limit value curve.
254
 The target set by the EU was 140g of CO2 per km 
for 2008–09 which is equivalent to 17.2–19.0km per litre. The EU target that is now 
under consideration for 2012 is 120g CO2 per km which is equivalent to fuel 
economy of 20.1–22.2km per litre.
255
 
The EU CO2 regulation would require each motor vehicle manufacturer to obtain an 
individual annual target based on the average mass of all its new cars registered in 
the EU in a particular year, and 65 per cent of those cars would need to have 
emissions below the target in year 2012, 75 per cent in 2013, 80 per cent in 2014 and 
100 per cent in 2015. A limit curve based on vehicle mass would be set so that the 
fleet average of 130g of CO2 per km is achieved for the EU as a whole. 
Manufacturers could form a pool to meet the requirements, if they so wished.  
The EU’s objective is to reduce CO2 emissions from light duty vehicles. The aim is 
for the emissions to be under 130g of CO2 per km by 2015 and 95g/km by 2020. The 
130g standard will be phased in between 2012 and 2015.
256
  
In conclusion it can be said that fuel economy standards are set in order to improve 
the fuel efficiency of the motor vehicle fleet in a country by encouraging 
technological advances and controlling the size, weight or fuel efficiency of motor 
vehicles that are manufactured or sold in a country with the aim of reducing vehicle 
oil consumption and CO2 emissions. Tighter regulations are now being accepted by 
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automakers as an advantage to increasing their market share, and the governments 
also see them as sources of economic growth and employment. For example, after 
China’s fuel economy standard was adopted in 2005, China’s first plug-in hybrid 
model appeared. Soon after the Obama administration announced the new national 
fuel economy standards target of 35.5mpg by 2016, the Tesla-Toyota joint venture 
was launched. Car manufacturers and importers need clear signals from the 
government and therefore standards should be predictable more than a decade into 
the future.
257
 The next part analyses the lessons that Australia can learn and explores 
whether there is place for a mandatory fuel economy standard in Australia. 
 
4.2.7 Lessons for Australia 
Australia does not currently have a mandatory fuel consumption target, but has a 
voluntary target which has been established by the Federal Chamber of Automotive 
Industries. In March 2003, the voluntary target was aimed at improving consumption 
for new petrol passenger vehicles to an average of 6.8 litres per 100km by 2020. In 
2005, an average CO2 emissions target for vehicles under 3.5 tonnes of gross mass 
was set at 222g/km by 2010.
258
 The current Labor government in Australia has 
indicated that it will set a mandatory standard for a national fleet-wide target for 
average CO2 emissions of 190g/km by 2015 and 155g/km by 2024.
259
 A CO2-based 
standard will only correlate with fuel consumption, if the vehicle fleet is mainly 
homogeneous from a fuelling perspective.
260
 However, if the fuelling market 
diversifies, or technology develops to capture the CO2 emissions, then a regulation 
based on CO2 would have no bearing on reducing the use of oil in motor vehicles. 
A key issue discussion paper was released by the Australian government in August 
2011 to obtain views from interested parties on the key issues that would need to be 
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addressed to develop the standards. The key issues identified in the discussion paper 
were:  
- Whether the emission targets should involve only one setting or should be 
set in stages; 
- The appropriate reference or base year against which the assessment of 
improvements is measured; 
- The reasonable target for Australia taking into consideration the business as 
usual scenario; 
- The costs and benefits that the mandatory standards would deliver; 
- Whether there should be a single target for the whole light vehicle fleet or 
whether it should be split between light passenger vehicles and light 
commercial vehicles; 
- How to calculate the target for each motor vehicle model and its variants 
and the methodology for setting the manufacturer’s targets; 
- The appropriate regulatory model for implementing the standards; 
- Identifying the specific data requirements in order for the standards to work; 
- Whether the current data set published as VFACTS are adequate and 
appropriate;  
- Amendments that may be required to the Motor Vehicles Standards Act or 
other legislation or legal framework that would be required; 
- The entities that would be responsible for reporting performance; 
- Whether credit banking and trading should be permitted; and  
- The appropriate sanctions for non-compliance.261  
Submissions were obtained from interested parties from which the Department of 
Infrastructure and Transport will develop a Regulatory Impact Statement for public 
scrutiny and comment. The Department of Infrastructure and Transport will also 
present a set of recommendations to the Australian government on the mandatory 
standards for Australia.  
If the Australian government is going to set a mandatory fuel economy standard for 
its motor vehicle fleet, then it is submitted that it should draw lessons from other 
countries in developing the standard. Australia is not a major motor vehicle 
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manufacturer on the world stage. However, that does not mean that it should not 
aspire to develop its motor vehicle industry. A mandatory fuel economy standard in 
Australia might assist in reducing the average fuel consumption of the Australian 
fleet if it is applied to both manufacturers and importers of motor vehicles.  
From the literature review above, standards based on vehicle weight and footprint 
combined with corporate average sales are likely to be most effective in reducing the 
fuel consumption of the national fleet of vehicles. However, standards do not have a 
controlling impact on the growth of the national motor vehicle fleet. This is because 
the standards apply to the average fleet. Thus if increased sales of larger motor 
vehicles are offset by increased sales of smaller motor vehicles, the fleet average 
may be satisfied, but the overall fleet fuel consumption may not necessarily be 
reduced, as the overall fleet size has increased. Therefore, it is argued that setting a 
mandatory fuel economy standard should not be the sole strategy for reducing fuel 
consumption in the motor vehicle fleet in Australia, but should be combined with 
appropriate fiscal measures.  
Other problems with the standards include: tension between the government and the 
motor vehicle industry;
262
 vehicle safety potentially being compromised by 
standards;
263
 manufacturers exercising ‘policy gaming’ in order to overcome the 
standards set by the government; and the efficiency gained from the standards giving 
rise to an increase in fuel use called the rebound effect.
264
 These are further discussed 
in Chapter 6 under part 6.3.4 of this thesis.  
A study conducted by Austin and Dinan on US passenger vehicles using an 
empirically rich simulation model and cost estimates for anticipated fuel economy 
technologies states that taxes on fuel are more efficient than increases in fuel 
economy standards.
265
 The study estimated that a 3.8mpg increase in standards 
would reduce oil consumption by 10 per cent over 14 years, whereas an increase in 
gasoline tax would produce greater immediate savings by encouraging people to 
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drive less, and eventually to choose more fuel-efficient vehicles.
266
 The study also 
estimated that a gasoline tax of 30 cents per gallon would save the same discounted 
quantity of oil as a 3.8mpg increase in standards.
267
 
For these reasons and other reasons explored further in Chapter 6, this thesis argues 
that a fuel economy standard should not be solely relied upon as a policy mechanism 
to change consumer behaviour by encouraging the choice of an appropriate motor 
vehicle for personal transportation that minimises oil consumption and reduces CO2 
emissions. This is supported by comments made by the NHTSA in setting CAFE 
standards in the USA. The NHTSA stated that the price of vehicles should reflect the 
value that the consumer places on the fuel economy attribute of his or her vehicle. 
However, it is not clear according to the NHTSA that consumers have the 
information or inclination to value the impact of fuel economy in their purchasing 
decisions. Consumers have no direct incentive to value benefits not included in the 




It is argued in this thesis that setting a mandatory fuel economy and GHG standard in 
Australia is a way forward in regulating the types of motor vehicles that are going to 
be sold to the Australian public. However, setting a fuel economy standard may not 
be sufficient to address the problem of reducing the consumption of oil in passenger 
motor vehicles in Australia. If a mandatory standard is going to be set in Australia, it 
should not only take into consideration the factors considered by the USA, Japan, 
China and Korea in setting their standards, especially the power and weight of a 
vehicle, but the standard should be accompanied by an appropriate tax such as the 
LET proposed in Chapter 6.  
The next part examines the fuel consumption labelling requirements of various 
countries in the world and analyses the impact the labelling requirements can have in 
reducing oil consumption in passenger motor vehicles. 
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4.3 CONSUMER AWARENESS PROGRAMS 
Fuel consumption labels can be an effective way of making the consumer aware of 
the fuel efficiency of the motor vehicle he or she is about to purchase. Many 
countries including the USA, EU countries, Australia, Japan, the Republic of Korea 
and Singapore have laws requiring fuel efficiency labelling by way of a sticker 
attached to or printed on the motor vehicle as described below. The fuel consumption 
labels serve three purposes: to enable customers to make an informed choice 
regarding the vehicle they are about to purchase; to provide an incentive to 
manufacturers to design more energy-efficient vehicles; and to bring awareness 
about energy conservation in general.  
On the other hand, a major criticism of the fuel labelling system is that the 
consumption figure achieved under test conditions may not reflect actual driving 
conditions.
269
 However, the figure displayed on the label can be modified to give an 
allowance for various driving conditions, such as city driving and highway 
conditions. 
To achieve the desired objectives, the labels need to be carefully designed to ensure 
that the information on them is clear, unambiguous and easily deciphered. The 
common labelling systems used in various countries as discussed below include star 
ratings, ticks and other signs, use of different colours to represent efficiencies, and 
information about estimated fuel costs, fuel consumption and emissions rating. The 
label design should be kept simple to be effective and colours, pictures or symbols 
used which communicate the technical information better than words or figures. 
The concept of labelling was first introduced in the USA in 1975, and the labels were 
redesigned in 1986 to show the city-mpg and highway-mpg. In May 2011, the US 
EPA and the NHTSA established a final rule, requiring passenger vehicles, SUVs 
and light trucks for model year 2013 and later with improved fuel economy labels to 
show the following information: the vehicle’s fuel economy; information enabling a 
comparison of the vehicle’s fuel economy with other vehicles in the same category; 
fuel consumption rate in gallons per 100 miles for combined city and highway 
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driving; fuel economy and greenhouse gas rating from one to 10, 10 being the best; 
CO2 emission information in grams per mile for combined city and highway driving; 
and fuel costs over five years relative to the average new vehicle as well as an 
estimated annual fuel cost. The label also shows details of a website where additional 
information can be sought to compare different vehicles, together with a Smartphone 
interactive QR code enabling the consumer to obtain further information about the 
vehicle.
270
 The new labels are required for conventional fuel vehicles as well as the 
‘next generation’ vehicles such as plug-in hybrids and electric vehicles. An example 
of a label for a conventional fuel vehicle with the gas guzzler tax is shown in Figure 
4.2. 
 
FIGURE 4.2: The US Fuel Economy and Environment Label for a Gasoline 
Vehicle with Gas Guzzler Tax  
 
 
Source: Revisions and Additions to Motor Vehicle Fuel Economy Label; Final Rule, 
76 Fed Reg 3948 (6 July 2011). 
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The mandatory Swedish program requiring energy labelling for all new cars has been 
in force since 1 January 1978 and has been reviewed in 1988 and 1996. In 1996, the 
Swedish National Economy Information Programme prescribed two types of 
mandatory fuel economy information to be provided at point of sale: a minimum A4-
sized fuel economy declaration placed on the windshield of the car, and comparative 
information on all models available at the sales outlet.
271
 The size and simplicity of 
the design in Sweden ensures that customers comprehend the energy information. 
Swedish regulations also require all passenger car marketing materials including 




The Council of the European Union adopted a legislative proposal on 21 December 
1998 requiring its member states to introduce fuel economy labels for passenger cars 
by the year 2000.  
The Republic of Korea has a mandatory fuel economy car labelling program, 
established in 1991/92 under the Rational Energy Utilisation Act. The Korean system 
differentiates fuel economy efficiency with grades, 1
st
 grade being the best and 5
th
 
grade being the worst. The label is placed on the window of the rear door of the 
motor vehicle, and remains on the car throughout its lifespan.
273
 
In Japan there are several energy performance labelling schemes to bring about 
consumer awareness, such as the Energy Star label and e-Mark program as shown in 
Figure 4.3. 
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FIGURE 4.3: Japanese Motor Vehicle Label  
 




The New Zealand Energy Efficiency (Vehicle Fuel Economy Labelling) Regulations 
2007 (NZ) came into effect on 7 April 2008, requiring the label to show the vehicle 
make, vehicle model, fuel economy in terms of cost per year, star rating out of six 
and fuel consumption in litres per 100km, the basis for calculating fuel economy and 
the reference number confirming that the label refers to the vehicle it is displayed 




FIGURE 4.4: New Zealand Motor Vehicle Label 
 
Source: New Zealand Transport Agency Waka Kotahi 
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4.3.1 Lessons for Australia 
Australia does have mandatory fuel consumption labelling, requiring that the fuel 
consumption and the emissions of a motor vehicle be displayed on the vehicle’s 
windscreen. However, arguably more can be done in this area to promote the use of 
lighter and less powerful vehicles in order to reduce oil use in passenger motor 
vehicles.  
Australia’s mandatory fuel consumption labelling requirement was introduced in 
2001 to address a market failure to provide consistent fuel consumption information 
for purchasers of new vehicles.
276
 The Australian Design Rule (ADR) 81/00 requires 
fuel consumption labelling on the windscreen of the vehicle at the point of sale for 
light vehicles up to 3.5 tonnes in gross vehicle mass. The label indicates the vehicle’s 
fuel consumption in litres of fuel per 100km and its CO2 emissions in grams per km. 
The Australian government’s Green Vehicle Guide states that the label is designed to 
help Australian motorists make informed choices about the environmental impact of 
their new car and the cost of running their vehicle. Since 2009, the label is required 
to display three fuel consumption numbers, urban, extra-urban and combined as well 
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FIGURE 4.5: Australian Motor Vehicle Label  
  
Source: Green Vehicle Guide 
 
It is submitted that in the Australian context, the label should complement the 
existing regulatory and fiscal measures, and if a LET is implemented as proposed in 
Chapter 6, then the LET attracted should also be displayed. The display should not 
only appear on the windscreen of the vehicle, but also on all related model-specific 
advertising material. Compulsory fuel information in model-specific vehicle 
advertising also brings about consumer awareness and assists consumers in making 
appropriate choices when making a decision to purchase a motor vehicle. Although 
the general law pertaining to misleading and deceptive conduct
278
 would encompass 
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misleading fuel information in model-specific vehicle advertising, it may be better 
for the law to prescribe the type of information that should be released when 
advertising a specific model of a motor vehicle. Not many countries have enacted 
such specific laws. The Republic of Korea enacted the Rational Energy Utilisation 
Act requiring the manufacturer or importer of motor vehicles to include energy 
consumption efficiency when the motor car is advertised. 
The next part explores the fiscal measures in place in various countries around the 
world.  
 
4.4 A SURVEY OF FISCAL MEASURES IMPLEMENTED 
IN VARIOUS COUNTRIES 
Many countries have implemented a variety of fiscal measures not only to raise 
revenue, but to influence the purchase of a fuel-efficient vehicle and to reduce the 
vehicle kilometres travelled (VKT) or CO2 emissions. Unlike the fuel economy 
standards, fiscal measures generally do not have any direct bearing on the 
manufacturer or importer of the motor vehicles, except through satisfying consumer 
demand on the part of the customers who may be affected by fiscal measures. The 
fiscal measures adopted by various countries and discussed below include: 
Differential charges on the purchase and use of motor vehicles, fuel taxes and fuel 
excise and income tax incentives.  
 
4.4.1 Differential charges on purchase and use of motor vehicles 
It is common for countries to use differential one-off registration and annual motor 
vehicle charges based on the type of vehicle, its weight, the engine capacity, its CO2 
emissions or whether the vehicle is used for business or private purposes.
279
  
In the US, various states impose differential charges on the purchase or use of a 
motor vehicle based on a flat fee, the weight of the vehicle, the age of the vehicle or 
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its value. The federal government in the US also imposes a supplementary lump sum 
tax on manufacturers on the sale of new passenger motor vehicles, called the ‘gas 
guzzler tax’ that do not comply with the prescribed energy efficiency standards. The 
‘gas guzzler tax’ has been in operation since 1978. The tax is collected from the 
manufacturer or importer of the vehicles and the payment has to be made on each 
vehicle that does not meet the minimum fuel economy level of 22.5mpg. The 
following Table 4.7 shows the gas guzzler rates that have been in effect since 1 
January 1991.  
 
TABLE 4.7: US Gas Guzzler Tax  
Combined Fuel Economy in mpg  Amount of Tax USD 
At least 22.5 No tax 
At least 21.5 but less than 22.5 1000 
At least 20.5 but less than 21.5 1300 
At least 19.5 but less than 20.5 1700 
At least 18.5 but less than 19.5 2100 
At least 17.5 but less than 18.5 2600 
At least 16.5 but less than 17.5 3000 
At least 15.5 but less than 16.5 3700 
At least 14.5 but less than 15.5 4500 
At least 13.5 but less than 14.5 5400 
At least 12.5 but less than 13.5 6400 
Less than 12.5 7700 
Source: United States Environmental Protection Agency, ‘Tax Schedule’ (August 
2011) Gas Guzzler Tax: Program Overview 
<http://www.epa.gov/fueleconomy/guzzler/420f11033.htm#tax>. 
 
The gas guzzler tax on passenger cars has nearly eliminated cars designed to get less 
than 22.5mpg, except for high-priced luxury and performance cars. As a result the 
car market in the US is concentrated just above 22.5mpg.
280
 Being politically 
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sensitive, the gas guzzler tax does not apply to light trucks, and therefore there is no 
policy incentive to reduce the number of SUVs on American roads.  
Canada also imposes an excise tax (green levy) on the purchase of fuel inefficient 
vehicles as demonstrated in Table 4.8. 
 
TABLE 4.8: Canadian Green Levy 
Weighted Average Fuel Consumption in 
Litres per 100km  
Excise Tax (Green Levy) CAD 
13–14  1000 
14–15 2000 
15–16 3000 
16 or more 4000 
Source: Canada Revenue Agency, Excise Tax on Fuel Inefficient Cars (28 March 
2007) <http://www.cra.gc.ca/gncy/bdgt/2007/xcs-eng.html>. 
 
Unlike the gas guzzler tax in the US, the green levy in Canada applies to SUVs, 
discouraging their purchase. 
Canada also introduced a system called the Tax for Fuel Conservation (TFFC) as part 
of its Retail Sales Tax (RST) system in 1990.
281
 The TFFC applies to new passenger 
vehicles, including imported vehicles using six or more litres of oil and SUVs using 
eight or more litres of oil. The TFFC is calculated as shown in Table 4.9. 
 
TABLE 4.9: Tax for Fuel Conservation (TFFC) Rates  
Highway Fuel Use Ratings 
(Litres/100km) 
Tax on New Passenger 
Vehicles  
CAD 
Tax on New SUVs 
CAD 
Under 6 0 0 
6.0–7.9 75 0 
8.0–8.9 75 75 
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Highway Fuel Use Ratings 
(Litres/100km) 
Tax on New Passenger 
Vehicles  
CAD 
Tax on New SUVs 
CAD 
9.0–9.4 250 200 
9.5–12.0 1200 400 
12.1–15.0 2400 800 
15.1–18.0 4400 1600 
Over 18.0 7000 3200 
Source: Ontario Ministry of Finance, ‘Tax for Fuel Conservation’ (RST Guide No 
513, April 2008) <http://www.rev.gov.on.ca/en/guides/rst/513.html>. 
 
The TFFC is part of the taxable value of new vehicles before the eight per cent RST 
and the five per cent federal GST are calculated. The TFFC is paid to the dealer at 
the time of purchase. 
To encourage the purchase of motor vehicles that use less than six litres of fuel per 
100km, a tax credit of CAD100 is given against the RST. To encourage the use of 
alternative fuels, owners who purchase or convert their vehicles to operate 
exclusively on electricity, propane, natural gas, ethanol, methanol, other 
manufactured gas, dual powered or hybrid electrical vehicles are eligible for an RST 
rebate and may also be eligible for a TFFC rebate. 
A number of European countries have one-off motor vehicle taxes that differ for 





FIGURE 4.6: One-Off Motor Vehicle Taxes in Selected Countries as at 9 August 
2010  
 
Source: Organisation for Economic Co-Operation and Development, Taxation, 
Innovation and the Environment (OECD, 2010). 
 
Many European countries have carbon-related differentiation of recurrent motor 
vehicle taxes, depending on the CO2 emitted per km driven as shown in Appendix 1. 
Norway has a unique motor vehicle tax that penalises heavy, powerful and large 
CO2-emitting motor vehicles. In Norway, the one-off registration tax is based on a 
combination of the vehicle’s unladen weight (kg), the engine output (kW), and either 
its CO2 emissions or cylinder volume. If the CO2 emissions data is not available, then 
the cylinder volume is used in calculating the tax. From 1 January 2008, motor 
vehicle cylinder volume is not used in calculating the tax. If motor vehicles do not 
have the documentation requirement for fuel consumption based on CO2 emissions, 
then the road authorities will calculate their tax. From 1 January 2012, there is also a 
NOx component in the one-off registration tax. The registration tax is charged on 
each factor thereby discouraging heavy, powerful and CO2-emitting motor vehicles. 
Moreover, the registration tax is quite high. For example, if a popular Australian 
passenger motor vehicle, the Holden VE, was purchased in Norway, the registration 
tax in year 2011 would be NOK434 933 which amounts to AUD79 078.67, as shown 
in Table 4.10. This is based on motor vehicle registration tax rates set in the 2011 
Norwegian Budget and a conversion rate of one Australian dollar to NOK5.5. Based 
on the tax rates set in the 2012 Norwegian Budget, the one-off registration tax on the 





















TABLE 4.10: Registration Tax for Holden VE in Norway  
 Specifications NOK AUD 
Tax on unladen weight 1700kg 114 194.50 20 762.63 
Tax on engine rating 180kW 202 048.20 36 736.04 
Tax on CO2 217g/km 117 390.00 21 343.64 
Vehicle scrap deposit  1300.00 236.36 
Total Motor Vehicle Tax   434 933.00 79 078.67 




The Norwegian tax is further discussed in Chapter 5 as part of the case study. The 
Norwegian registration tax takes into consideration all the factors that increase the 
fuel consumption and emissions in a vehicle.  
Singapore has a vehicle quota system that was implemented on 1 May 1990. Under 
this system, the government controls the release of new vehicles on the road by 
determining the number of new vehicles allowed for registration, taking into account 
the traffic conditions and the proportion which the vehicle category makes up of the 
total vehicle population. The vehicle quota for a given year is then administered 
through a monthly release of Certificates of Entitlement (COE). Thus, a Singaporean 
would need to purchase a COE to obtain the right to purchase a new vehicle. The 
COE has a life span of 10 years, after which it expires and can only be retained by 
paying an additional fee. This system restricts the number of vehicles that are on 
Singaporean roads.
282
 The COE payable in Singapore for a popular Australian family 
car, the Holden Epica, also called the Chevrolet Epica, would have been about 
SGD63 000 on 9 June 2011.
283
  
In addition to the cost of COE, a vehicle owner in Singapore is required to pay a 
registration fee of SGD140 and an Additional Registration Fee (ARF) of 100 per cent 
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of the vehicle’s open market value when the vehicle is purchased. An annual road tax 
is also payable and the amount of road tax is based on the engine capacity of the 
vehicle. A road tax surcharge also applies for vehicles that are more than 10 years 
old. To encourage motor vehicles to be scrapped or exported before they are 10 years 
old, a ‘Preferential Additional Registration Fee’ rebate ranging from 75 per cent to 
50 per cent of the ARF is granted.
284
 
Singapore introduced the Green Vehicle Rebate scheme in 2001, and up until 
December 2011, electric, hybrid and gas-powered vehicles were eligible for a rebate 
of 40 per cent on the national vehicle registration fee. Since 2011, only electric 
vehicles are eligible for a rebate of five per cent of the ARF.  
Japan has two acquisition taxes and two taxes during ownership of motor vehicles. 
On acquisition of a motor vehicle, the Japanese have to pay an acquisition tax and a 
consumption tax. The acquisition tax applies to both new and used motor vehicles 
and is based on five per cent of the purchase price, unless the price is less than 
JPY500 000, in which case it is exempted. The consumption tax of five per cent is 
also based on the purchase price of the motor vehicle. During ownership, the 
Japanese pay a tonnage tax and the automobile tax. An annual tonnage tax is 
assessed according to vehicle weight at each vehicle inspection, with a rate of 
JPY5000 (Approximately AUD59 based on an exchange rate of 85.3497) per 0.5 
tonne per year. The tonnage tax is in addition to the annual automobile tax based on 
the engine capacity, ranging from JPY29 500 (about AUD345) per year for a 
passenger car up to 1000cc to JPY111 000 (approximately AUD1300) for a 
passenger car over 6000cc.
285
 Thus the Japanese discourage the use of heavy and 
powerful motor vehicles. 
Many OECD countries have been changing the manner in which they charge motor 
vehicle taxes, and they incorporate the fuel efficiency, CO2 emissions per kilometre, 
engine power and weight of the vehicle. As demonstrated above, Norway has a high 
one-off tax as they take into account all the factors — CO2 emissions, vehicle weight 
and engine power — in calculating the tax. Denmark has higher taxes for small and 
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medium-sized vehicles in comparison with other European countries.
286
 In 
conclusion, one-off and recurrent motor vehicle taxes are a major source of revenue 
for most governments, but if they are set sufficiently high and measured against 
appropriate criteria, they can also play a role in affecting levels of motor vehicle 
ownership and the composition of the national fleet of vehicles. 
 
a. Lessons for Australia 
In Australia, the taxes and duties payable on the purchase of a vehicle include the 
Goods and Services Tax (GST), stamp duty and Luxury Car Tax (LCT). Annual 
motor vehicle licence fees are also payable in order to be able to use the vehicle on 
the roads. 
The GST is a standard 10 per cent payable on the cost of the vehicle and has no 
bearing on the oil consumption of the vehicle. Stamp duty is imposed by the states 
and territories where the new vehicles are registered for the first time, or when 
registration is being transferred to another person. The amount of the duty is based 
on the dutiable value of the motor vehicles and the rate varies with each state or 
territory. The stamp duty has an impact on the price of the vehicles but no bearing on 
the oil consumption of the vehicle. 
In Australia, the LCT can impact on the price of the vehicles. The LCT was first 
introduced in Australia on 1 July 2000 when the GST was introduced and the 
wholesale sales tax was abolished. The tax applies to vehicles whose GST-inclusive 
value exceeds the indexed threshold of AUD57 466 for 2010–11. The LCT applies to 
both domestically produced and imported vehicles.
287
 The purpose of the LCT was 
not necessarily to curb excessive oil consumption but to protect the local car industry 
in Australia. 
In an effort to have an impact on choice of motor vehicle, the federal government 
made recent amendments to the LCT in the Tax Laws Amendment (Luxury Car Tax) 
Act 2008 (Cth) which came into effect on 1 July 2008 increasing the rate of LCT 
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from 25 per cent to 33 per cent. Also, a LCT exemption applies to fuel-efficient cars 
with a fuel consumption not exceeding seven litres per 100km as a combined rating 
under the vehicle standards in force in s 7 of the Motor Vehicles Standards Act 1989 
(Cth), and which are below the indexed fuel-efficient car limit of AUD75 000. The 
fuel-efficient car limit for the 2010–11 financial year is AUD75 375.
288
 
The LCT is imposed only when the price of the car is above the legislated threshold 
of AUD57 466 for 2010–11. The price of the vehicle as a basis for the imposition of 
LCT is not indicative of its fuel efficiency or its emissions. Moreover, the proportion 
of vehicles subject to the LCT is not more than 11 per cent. Thus, the LCT is not 
sufficient to encourage the purchase of a fuel-efficient car, as it has no impact on 
about 89 per cent of the motor vehicles purchased.
289
 Furthermore, applying the 
combined rating of seven litres per 100km only to luxury vehicles is not sufficient to 
reduce the oil use of the Australian fleet.  
As regards the annual motor vehicle licence fees in Australia, the six states and two 
territories apply different methods of calculating vehicle registration charges. South 
Australian charges depend on the number of cylinders, whereas New South Wales 
charges are based on weight as shown in Table 4.11. 
 
TABLE 4.11: Vehicle Registration Charges in New South Wales  
Weight of Vehicle Private Use Business Use 
Exceeding kg Not Exceeding kg AUD AUD 
 975 231 341 
976 1154 254 375 
1155 1504 285 429 
1505 2504 406 619 
Source: Motor Vehicle Taxation Act 1988 (NSW) s 5 (as amended). 
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In Western Australia, the vehicle licence fee for light vehicles weighing less than 
4500kg is AUD17.02 per 100kg, plus a recording fee and a prescribed flat fee.
290
 The 
Northern Territory and Victorian charges are based on engine size.
291
 The differential 
charges on the use of motor vehicles in Australia have little influence on the 
purchase and use of motor vehicles as the charges are either not high enough or the 
basis on which they are imposed has no impact on the use of oil in motor vehicles.  
The need for a tax to change behaviour, to drive less in more fuel-efficient motor 
vehicles, was recognised by the Australian government and referred to the review of 
Australia’s future tax system commonly known as the ‘Henry Tax Review’.
292
 
Around 1500 formal submissions were received, and included in the key messages 
from the submissions was that taxes on the purchase of motor vehicles should 
promote fuel efficiency.
293
 The Henry Tax Review also made recommendations to 
the Australian government to abolish the LCT and to replace vehicle registration 
taxes with more efficient road user charges.
294
 It also criticised the imposition of 
stamp duty on motor vehicles on the basis that it dissuades people from turning over 
their vehicles and thereby increases the age of the national fleet of vehicles.
295
 
The LET discussed in Chapter 6 takes into consideration how countries use 
differential one-off registration and annual motor vehicle charges based on the type 
of a vehicle, its weight, the engine capacity, its CO2 emissions (especially Norway), 
as well as some of the recommendations from the Henry Review, and proposes a 
differential charge on the purchase and use of motor vehicles that has the potential to 
change consumer behaviour in favour of smaller and lighter vehicles with reduced 
CO2 emissions. The next section explores fuel taxes and fuel excise. 
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4.4.2 Fuel Taxes or Fuel Excise 
In the context of OECD terminology, excise systems comprise selective taxes on the 
production, sale, transfer, leasing and delivery of goods and the rendering of 
services.
296
 Therefore taxation on motor vehicle fuel comes within the definition of 
an excise. A fuel excise is generally imposed for revenue purposes since it has no 
close substitutes and the demand for fuel is inelastic, and the potential for economic 
distortion by the imposition of an excise is relatively small.
297
 Excise taxes are often 
rationalised as a charge to consumers for external costs, which then induces them to 




Motor fuel taxes or fuel excises have been implemented by many countries and the 
revenue raised from them is often quite high. Table 4.12 shows the different excise 
tax rates on petrol in OECD countries for the years 2000 and 2010 and the 
arithmetical percentage change and the real percentage change for that period. The 
arithmetical percentage change does not address how these taxes compare to the real 
impact they have on influencing consumer behaviour and on government revenues. 
The real percentage change takes into consideration the effect of inflation.  
 










Mexico -0.0658 0.0117 -661.57% -139.90% 
United States 0.0788 0.067 17.67% -8.69% 
Canada 0.1524 0.1451 5.05% -14.67% 
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Australia 0.2141 0.2595 -17.48% -36.86% 
Iceland 0.3644 0.2276 60.13% -12.29% 
Poland 0.3826 0.2901 31.90% -2.07% 
Japan 0.4139 0.4139 0.00% 3.02% 





Spain 0.4247 0.3717 14.26% -13.24% 
Hungary 0.4275 0.2825 51.32% -14.67% 
Austria 0.442 0.4077 8.41% -10.56% 
Luxembourg 0.4621 0.3721 24.19% -0.79% 




Switzerland 0.4935 0.4846 1.85% -6.88% 




Sweden 0.5173 0.4205 23.04% 5.82% 
Ireland 0.5432 0.3739 45.29% 11.3% 
Italy 0.564 0.528 6.82% -14.16% 
Belgium 0.5706 0.5072 12.50% -8.44% 
Denmark 0.5708 0.5114 11.61% -8.73 
Portugal 0.583 0.3706 57.31% 23.46% 
France 0.6069 0.5863 3.50% -12.40% 
Greece 0.61 0.314 94.26% 41.85% 
Norway 0.6179 0.6042 2.27% -16.23% 
Finland 0.627 0.5589 12.19% -4.14% 
United Kingdom 0.6307 0.5299 19.02% -2.47% 
Germany 0.6545 0.5624 16.37% 0.07% 
Netherlands 0.6681 0.5968 11.96% -7.65% 
Turkey 0.8802 0.1475 496.88% 9.25% 
Source: OECD/EEA database on instruments for environmental policy, extracted 
from Organisation for Economic Co-operation and Development, Taxation, 
Innovation and the Environment, OECD, 2010.  
NOTE: The currencies are converted to euro using the average exchange rate for 
2009. Data for the United States and Canada include average excise rates taxes at the 




From Table 4.12 it can be observed that Mexico has an effective negative excise tax 
rate due to high international crude prices in 2009 and the Mexican government 
heavily subsidising motor fuel as Mexico is one of the top ten oil producers in the 
world. On the other extreme, Turkey has the highest tax rate on petrol among OECD 
countries. The impact of this is that Turkey’s economy is less dependent on personal 
vehicles than other OECD countries. In 2005, Turkey had only 117 vehicles per 1000 
people compared with the OECD average of 607 vehicles per 1000 people. Since 
petrol is taxed at a much higher rate than diesel or LPG, the number of vehicles that 
shifted to LPG increased from 800 000 to 1.8 million between 2003 and 2007 and 
thus the petrol use declined significantly. A case study on Turkey suggests that fuel 
taxes and fuel excise can have an important impact on consumer behaviour.
299
 
Although the real rate of motor fuel tax is declining in most OECD countries, motor 
fuel tax is a major source of revenue for many governments around the world. The 
UK pump price of petrol and diesel has a higher tax component than any other EU 
country. In April 2007, fuel tax formed 67 per cent of the pump price of a litre of 




Many countries are conducting studies on reforming their road transport taxes. The 
2008 Mirrlees Fullerton study in the UK on environmental taxation noted that an 
optimal system of road transport taxes would precisely target the taxes against the 




In the US, the federal tax on petrol is USD0.184 per gallon and has not been raised 
since 1993. US legislators have been unwilling to raise the tax rate on motor fuels as 
the price of petrol is already high without adding on the extra tax. On the other hand, 
the costs of building and repairing roads have risen. Over the last 30 years the US has 
added very little capacity to its road network, while vehicle miles travelled (VMT) 
                                                 
299
 OECD, above n 286, 38. 
300
 Don Fullerton, Andrew Leicester and Stephen Smith, ‘Environmental Taxes: Paper Written for the 
Mirrlees Review “Reforming the Tax System for the 21st Century”’ (22 March 2007) Institute for 
Fiscal Studies <http://www.ifs.org.uk/mirrleesreview/reports/conference_drafts/environment.pdf> 37. 
301
 Ibid 35–8. 
124 
 
rose 95 per cent between 1980 and 2008, increasing congestion. It is anticipated that 
revenues from motor fuel taxes in the US will continue to decline due to further 
improvements in fuel economy arising from stricter CAFE standards. Thus there is a 




The reason why many countries are considering replacing fuel taxation with a 
kilometre-based user fee structure is that the kilometre fee addresses the three main 
criticisms of the fuel tax: that the kilometre-based user fees are based on distance 
driven and not the amount of fuel purchased and consumed; the revenue base is not 
diminished by increased fuel efficiency of the motor vehicle fleet; and they capture 
miles driven by vehicles that do not use traditional fuel.
303
 
A special 2006 research report by the US Committee for the Study of the Long-Term 
Viability of Fuel Taxes for Transportation Finance concluded that fuel taxes may 
become less reliable revenue sources for transportation programs in the future. The 
committee concluded that although the present highway finance system can remain 
viable for some time, travellers and the public would benefit greatly from a transition 




The Oregon Road User Fee Pilot Program Report commented that the fuel tax-
generated revenue is eroding and is likely to fail in its original intended purpose as a 
reliable source of revenue for the state’s road system. The Report identified the 
advantages of the fuel tax as: raises substantial revenue; ease of payment by 
consumer; ease of collection; easy to administer; and low cost of administration. 
However the disadvantages identified included disconnection to the highway system 
and revenue erosion. The Oregon Task Force created a mileage fee concept by 
emulating positive attributes of the fuel tax collection and designing the collection of 
mileage fees at the fuel pump; it thus raises fewer enforcement issues because access 
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to fuel can be conditional upon payment of the mileage charge. Although designed to 
replace the fuel tax, the platform employed by the Oregon Task Force is 
tremendously flexible and can easily accommodate country and city options or 
congestion pricing without photographic or tolling style infrastructure.
305
 This is 
further discussed in the Chapter 5 case study. 
The European study on kilometre fees is not aimed at replacing the fuel tax, but is 
more focused on congestion taxes and road user charges. The European concept is 
further discussed below under Demand Management Programs and in Chapter 5 with 
the Netherlands case study. 
 
a. Lessons for Australia 
Table 4.12 shows that the Australian fuel tax rate has declined over the 10 years to 
2010. As part of its A New Tax System reforms, the Howard government reduced 
excise on petrol and diesel by 6.656 cents per litre on 1 July 2000 in order to 
compensate for the introduction of the GST. The Australian government further 
reduced the excise by 1.5 cents on 2 March 2001. This brought the total reduction in 
excise to 8.156 cents. The excise rates in Australia are not indexed to the consumer 
price index and the excise rate has remained at 38.143 cents per litre, with the result 
that the real excise rate has decreased over the last 10 years to 2010.  
The main reason that Australia imposes excise on petrol is to raise revenue. For 
every litre of petrol or diesel, whether imported from overseas or produced in 
Australia, an excise of AUD0.3814 cents per litre is imposed. The question to 
address is whether an increase in fuel excise is likely to affect the consumption of oil 
in passenger motor vehicles in Australia. It has been noted in various studies that the 
consumption of fuel is inelastic. The reason for this is that people have a need to 
drive. It is difficult to reduce demand for fuel without changing behaviour, for 
example, buying a fuel-efficient vehicle, using more public transport, or driving less. 
Moreover, there is no readily available substitute for oil which can be used without 
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making major alterations to the current design of vehicles. The same argument 
applies if the price of fuel increases as a result of the Australian government 
introducing an emission trading scheme or a carbon tax. 
The Senate Select Committee on Fuel and Energy conducted an inquiry on the 
impact of the Carbon Pollution Reduction Scheme on consumers and revealed 
arguments from organisations such as the Commonwealth Scientific and Industrial 
Research Organisation (CSIRO), Caltex Australia and the Royal Automobile Club of 
Queensland (RACQ) acknowledging that local and international research confirm 
that fuel use is quite inelastic, so an increase in fuel price will reduce the demand for 
fuel only slightly. The RACQ argued that in the short term, car fuel use declines 
about 1.5 per cent with any 10 per cent concurrent increases in the price of fuel. 
Caltex Australia commented that the price of fuel does little to change motorists’ 
consumption behaviour.
306
 The Bureau of Infrastructure, Transport and Regional 
Economics also confirmed in their ‘Briefing Document – 1’ that in the short term, car 
fuel use declines about 1.5 per cent with a 10 per cent increase in the petrol price.
307
 
The Henry Tax Review suggested that fuel tax as a source of general government 
revenue should be phased out and transport-specific taxes should be imposed only 
where they improve social and market outcomes. The Henry Tax Review has 
proposed that fuel excise could serve as a distant second best option to collecting the 
variable part of the two-part (fixed price component and variable price component) 
road user charge. The Henry Review further stated that if fuel excise is kept for the 
variable pricing component of a road user charge, then the anomalies in the fuel 




The Australian fuel excise has been reviewed in the proposed LET in Chapter 6. The 
next part explores the income tax incentives. 
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4.4.3 Income Tax Incentives 
Many countries support the introduction of fiscal incentives for fuel efficiency, as tax 
measures are considered an important tool in shaping consumer demand in favour of 
fuel-efficient vehicles. Many countries also grant tax incentives to produce motor 
vehicles that do not rely on oil, ie electric motor vehicles or those driven on biofuels. 
Some countries grant income tax incentives to produce biofuels.  
The American Recovery and Reinvestment Act 2009 provides credits of between 
USD2500 and USD7500 for qualified plug-in electric drive vehicles purchased after 
31 December 2009. To qualify for the credit, the vehicles must be newly purchased, 
have four wheels or more, have a gross weight rating of less than 14 000 pounds and 
draw propulsion from a battery with at least four kilowatt hours that can be recharged 
from an external source of electricity.
309
 In the US, tax incentives have been 
available for electric and clean fuel vehicles since 1975 and these incentives have 
been amended over the years. For example, the 2005 Energy Tax Incentives Act 
added the ‘Alternative Technology Vehicles’ credit for qualified fuel cell vehicles, 
alternative fuel vehicles, qualified hybrid vehicles, advanced lean-burn technology 
motor vehicles and alternative fuel vehicle refuelling property.
310
 Tax incentives 
have also been provided for ethanol production in the US since 1978 to reduce 
dependence on foreign oil, according to the Energy Tax Act of 1978.
311
 In the US, the 
first major tax incentive was an exemption of ethanol from motor fuel excise tax. The 
US federal law now grants three income tax credits, ranging from USD0.10 to 
USD0.60, designed to encourage ethanol use by making ethanol prices competitive 
with petroleum-based fuels.
312
 A credit of USD0.10 per gallon is granted to small 
producers if production exceeds a certain threshold, and is limited to a cap of 15 
million gallons of production unless the fuel is produced from cellulosic sources.
313
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The US also grants a credit of up to 50 per cent of the cost of refuelling equipment 
capped at USD50 000.
314
 
In April 2009, the State of Colorado enacted legislation HB09-1331, allowing a tax 
credit of up to USD6000 for any alternative fuel or hybrid-powered vehicle. Starting 
with financial year 2009–10, HB09-1331 has changed the rebate scheme by 
classifying seven categories of vehicles and a percentage ranging from zero to 85 per 




Other American states that have established incentives and tax exemptions for 
electric vehicles include California, Arizona, the District of Columbia, Florida, 
Georgia, Hawaii, Illinois, Louisiana, Montana, New Jersey, Oklahoma, Oregon, 
South Carolina, Tennessee, Utah and Washington.
316
 
Effective from 1 July 2010, Ontario, a province in Canada, has enacted an incentive 
ranging from CAD5000 to CAD8500 towards the purchase or lease of a new plug-in 
hybrid electric or battery electric vehicle. The value of the incentive is based on the 
vehicle’s battery capacity from 4kW to 17kW.
317
 This is part of the Ontario 
government’s vision to have one out of every 20 vehicles driven in Ontario be 
electrically powered by 2020. 
The Chinese government has implemented a subsidy program in five of its cities, 
Shanghai, Changchun, Shenzhen, Hangzhou and Hefei, whereby buyers of pure 




As of April 2010, 17 EU Member States levied passenger car taxes partially or 
totally based on the car’s carbon emissions or fuel consumption or a combination of 
the two. These states include Austria, Belgium, Cyprus, Denmark, Finland, France, 
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Germany, Ireland, Luxembourg, Malta, the Netherlands, Portugal, Romania, Spain, 
Sweden and the United Kingdom. All western European countries except Italy and 
Luxembourg have incentives for electrically chargeable vehicles. The tax incentives 




In Japan, alternative-energy and next generation vehicles are either exempt from the 
tonnage tax and the automobile tax or subject to a reduction of the tax, based on 
certain criteria.  
 
a. Lessons for Australia 
Although many governments are providing incentives to encourage the use of 
alternative fuel or electric motor vehicles, the uptake of alternative fuel vehicles 
remains low. The reasons for this are that the price of petrol is still relatively low, 
there is a lack of infrastructure for refuelling motor vehicles with alternative fuels or 
electricity, and the extra costs that go with purchasing alternative fuel and electric 
vehicles. 
The question is whether providing tax incentives is a better means of changing driver 
habits in order to reduce passenger motor vehicle oil consumption, as opposed to 
imposing taxation to curb undesirable behaviour. Studies in the US on the impact of 
oil and gas tax incentives to promote the conservation of oil indicate that tax 
incentives substantially increased the rate of return for the petroleum industry, but 
have not resulted in the conservation of oil and gas reserves, nor decreased the US 
security concerns associated with foreign imports. According to the General 
Accounting Office (GAO), a better approach to increasing US energy security would 
have been to develop alternatives, increase fuel efficiency in transportation, and 
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continue the development of the Strategic Petroleum Reserve.
320
 A study conducted 
by the EIA on the provision of tax credits for nonconventional fuels concluded that 
the tax credits had no impact in terms of reducing the dependence on fossil fuels or 
foreign imports.
321
 It has been stated that lowering the cost of petroleum 
consumption in the US through tax incentives has had the effect of encouraging 
waste, not conservation.
322
 The GAO has also stated that while incentives may 
encourage more efficient fossil fuel consumption, alternative fuel use has not 
resulted in lower fossil fuel consumption or reduced dependence on the car.
323
 
Tax incentives, if properly designed, do have a role to play in improving energy 
efficiency. A 2001 study by the American Council for Efficient Economy outlined 
eight principles for designing energy efficiency tax incentives, being that the tax 
incentives should: 
- Encourage development of advanced technologies; 
- Establish clear performance criteria; 
- Be substantial; 
- Choose technologies where first cost is a major barrier; 
- Be flexible as to who receives the credit; 
- Complement other policy initiatives;  
- Select priorities, but offer incentives in a variety of areas to increase 
likelihood of success; and 
- Allow sufficient time before phasing out the incentives.324 
The Australian government promotes the use of alternative fuels in passenger motor 
vehicles and provides a grant of 38.143 cents per litre under the Energy Grants 
(Cleaner Fuels) Scheme Act 2004 (Cth), where the biodiesel and ethanol meet the 
relevant quality standard under the Fuel Quality Standards Act 2000 (Cth). The 
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Australian government has enacted legislation into Parliament to extend this grant 
until 2021.
325
 By providing these grants, the excise and excise-equivalent customs 
duty imposed on manufacturers and importers is reduced to nil. Under the new laws 
implemented in 2011, liquefied petroleum gas (LPG) for transport use will be subject 
to fuel tax at the rate of 12.5 cents per litre and liquefied natural gas (LNG) and 
compressed natural gas (CNG) for transport use will be subject to fuel tax at the rate 
of 26.13 cents per kg. The application for these taxes will be phased in over the 
period 1 December 2011 and 1 July 2015.
326
 
The current Labor government supports a work program to ensure Australia’s energy 
markets are ready to support the potential large-scale adoption of electric vehicles 
and related technologies. In order to address the barriers to the uptake of electric 
vehicles, the Gillard government, through the Ministerial Council on Energy and the 
Australian Energy Market Commission, will consider issues such as metering 
requirements, technical and safety standards, network protection and the adequacy of 
current network infrastructure.
327
 The problem with electric cars is that Australia is 
still reliant on fossil fuel to make electricity and insufficient electricity is produced in 
Australia using renewable resources to satisfy the increase in its demand for electric 
cars. Moreover, oil is required for production of electric cars and their batteries and 
the depletion of oil will increase the cost of electric cars. Thus the tax incentives 
should complement other policy initiatives, ie tax imposition to bring about a 
reduction in oil consumption by passenger motor vehicles, which are currently the 
largest consumers of oil. 
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4.5 DEMAND MANAGEMENT PROGRAMS 
Demand management programs are designed to reduce the demand for driving a 
motor vehicle, which should result in reduced oil use and a reduction in other costs 
that cannot be accurately measured, such as lost time and effect on health due to 
traffic congestion. Many countries have enacted a wide variety of laws and 
regulations pertaining to demand management programs at the local, state or national 
government level in order to reduce the need for and amount of private vehicle use, 
some of which are discussed below.  
The majority of the demand management programs hinge on road pricing. Efficient 
road pricing can be achieved by changing the structure of taxes and charges from 
fixed and blunt measures to more variable ones levied at the point of sale. There is 
enough knowledge on the monetary values of external costs to reform road pricing. 
Efficient pricing can increase the cost of car use in congested urban areas and make 
public transport a more viable option. Road pricing measures are effective in 
changing people’s behaviour and travel patterns.
328
 
Many governments around the world are realising that government revenues from 
motor fuel taxes and excise may fall due to a reduction in driving resulting from 
increased fuel costs and an increase in alternative fuel-based vehicles such as plug-in 
hybrids and electric drive vehicles. As a result, there is increasing debate in many 
countries over nation-wide road pricing based on distance travelled.
329
 
Technology is available to design demand management programs that are more 
variable and priced at the point of sale. An in-vehicle device with access to the 
vehicle data bus and powered through a single standard connector has been available 
since 1996 and capable of communicating information to a ‘back office’ for 
processing and calculating fees.
330
 An example of such technology is developed by 
the Canadian firm Skymeter Corporation, removing critical barriers to the use of 
road-use charging, and paying particular attention to reliability, cost and privacy 
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issues. The system operates by using infrastructure-free tolling, low-cost road-use 
metering and self-installable meters that are not connected to any vehicle system, 
except for battery recharging. The operation of the system is shown in Figure 4.7, 
whereby an in-vehicle sensor produces a trip log, which is forwarded to a proxy to 
determine the price. The proxy forwards the data to a service provider or to the 




FIGURE 4.7: Skymeter’s Principle Architecture Deployment for Vehicle 
Identification and Trip Log  
 
Source: Skymeter Corporation 
 
Many European countries have adopted or are considering adopting road user 
charges based on vehicle kilometres travelled on the road. The European 
Eurovignette Directive has authorised lorry road-user charging since 1993. Germany 
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was the first country in Europe to introduce a lorry road-user charging scheme, 
followed by Denmark and the Benelux countries (Belgium, the Netherlands and 
Luxembourg) on 1 January 1995. Sweden joined in 1997. The European Directives 
were amended in 1999 and again in 2006. The framework conditions allowed tolls to 
be levied according to the distance travelled and the type of vehicles and to scale the 
user charges according to the duration of the use made of the infrastructure as well as 
the vehicle emissions produced. The Directive only authorises the tolls and user 
charges to be imposed on vehicles weighing over 12 tonnes, using motorways or 
multi-lane roads similar to motorways as well as bridges, tunnels and mountain 




In April 2010, the German ‘Agency for the Environment’ recommended the 
comprehensive introduction of VMT-based charging of cars on all roads and not just 
lorries on certain roads. In September 2010, the Vice-President of the German 
Research Society on roads and transport stated that the traditional tax financing of 
roads is no longer appropriate and recommended an urgent shift from fixed tax-based 
financing to a user-based financing. The VMT-based charges for heavy goods 




The Dutch National Traffic Transport Plan was going to replace the existing motor 
vehicle tax, vehicle purchase tax for passenger cars and motor cycles and the heavy 
motor vehicle tax by a charge per kilometre driven tax on all vehicles.
334
 Under the 
new tax, different vehicle types would have had different base rates, determined by 
CO2 emissions or weight. Higher charges would have been levied during rush hour 
and for travelling on congested roads. Also, bigger cars emitting more carbon 
dioxide would have been assessed at a higher rate, while smaller cars would have 
paid less. The proceeds from this new tax were not expected to exceed the combined 
cost of the older taxes and were earmarked to go directly to the Infrastructure Fund to 
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support the building of roads and railways.
335
 Due to a change in the government, the 
Dutch National Traffic Transport Plan was not implemented. However the principles 
of the abandoned Dutch Plan are discussed as part of the case study in Chapter 5.  
It is not only the European countries that are at the forefront of transforming 
transportation tax policies. The State of Oregon in the US is in the process of 
developing a ‘Road User Fee’.
336
 Oregon’s Parliament has concerns about the 
revenue from its existing fuel taxation, and in July 2001 it appointed a Task Force to 
design a new revenue collection strategy for road usage. The mandated mission was 
enacted in 2001 in US House Bill 3946 by the Oregon State Legislative Assembly, 
the mission being: ‘To develop a revenue collection design, funded through user pay 
methods, acceptable and visible to the public, that ensures a flow of revenue 
sufficient to annually maintain, preserve and improve Oregon’s state, country and 
city highway and road system.’
337
 
The criteria used by the Task Force in designing the new system include: user pays; 
local government control of revenue sources; revenue sufficiency to support highway 
and road system; transparency; non-governmental burden; enforceability; and public 
acceptance. The Task Force recommended a mileage fee accompanied by a 
congestion charge. The Task Force recommended the switch from fuel taxation 
collection to mileage fee collection using technology. Unlike the Netherlands model, 
the Oregon study does not recommend using a centralised collection agency, but 
rather fuel pump stations as collecting agents as part of the fuel purchase.
338
 The 
principles of the Oregon Road User Fee are further discussed as part of the case 
study in Chapter 5.  
In January 2011, another state in the US, Texas, reported the results of an exploratory 
study on vehicle mileage fees as a possible funding mechanism for meeting the 
state’s long-term transportation needs, and identified challenges and opportunities for 
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implementation of vehicle mileage fees.
339
 It can be concluded from these studies 
that road user fees based upon vehicle mileage are likely to be the way of the future 
for the design of demand management programs. 
Another demand management program introduced in many countries is congestion 
charges. Congestion charges are designed differently based on their goals, which are 
mainly to reduce congestion, generate revenue or raise environmental quality and 
safety. For example, in Singapore, the UK and the US, the main purpose of 
introducing congestion charges is to reduce congestion, whereas in Norway, the 
congestion charge was initially designed to generate revenue, but is now focused on 
raising environmental quality and safety.
340
 
Singapore was the first country to introduce congestion charging in 1976, whereby 
drivers had to purchase a licence to enter a central zone during peak hours. The 
system was modified in 1998 with electronic road pricing, and the fee is paid on 
entering the zone, rather than representing a daily fee. Some Australian cities also 
use the Electronic Tag (ETAG) which is a small device attached to vehicle 
windscreens. When the vehicle passes tolling points, the tag transmits a signal to the 
tolling equipment, which will acknowledge it and deduct an appropriate amount from 
the toll account. 
In 2003, the UK government introduced a congestion charge scheme called cordon 
pricing in the city of London over a 22 square mile zone representing core shopping, 
government, entertainment and business districts. London and Stockholm have 
congestion charge schemes based on distance-based user charges.
341
 In Stockholm, a 
congestion charging trial was performed from 3 January to 31 July 2006, the stated 
purpose being to implement a tolling system to reduce congestion, increase 
accessibility and improve the environment. The trial brought about a radical change 
in the public attitude and resulted in a positive outcome at the referendum and 
permanent implementation of the system in August 2007. The trial showed that a 
single-cordon toll could affect traffic within a large area and not just close to the 
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zone limits. The congestion charge scheme in Stockholm was supplemented by a 
public transport service which gave the public fast alternatives for travelling at peak 
hours.
342
 Cordon pricing has also been introduced in Oslo and Trondheim.
343
 A 
cordon-based scheme was implemented in Trondheim in 1991 and changed to a 
zonal system in 1998. The scheme was implemented to finance infrastructure and 




In order to reduce congestion, the US introduced high vehicle occupancy (HVO) 
lanes under the Federal-Aid Highway Program, whereby one lane is reserved for 
private vehicles carrying at least two to three passengers. 
Another method used to control congestion in Bogota, Columbia, has been road 
space rationing, called ‘Pico y Placa’ which means peak and licence plate system. 
Under this system, vehicles with their licence plate number ending in certain digits 
are prohibited during peak hours. 
Mexico introduced a ‘No Driving Day’ policy in November 1989 where driving was 
prohibited on one day during the week. 
The government of the Republic of Korea has a number of policies in place to reduce 
the demand for private vehicle use. Government workers are required to leave their 
cars at home on one day out of five.
345
 
Italy has adopted a policy which bans private cars from entering city centres. 
Similarly, some Swiss cities such as Zurich and Bern make it difficult for private 
motor vehicles to enter city centres.  
Another method used to reduce congestion is to control the vehicle population, such 
as has been implemented in Singapore and China. The Singapore government 
introduced a vehicle quota system in 1990, whereby motor vehicles can only be 
purchased by acquiring a Certificate of Entitlement (COE). The COEs are obtained 
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by bidding, and the government controls the number of COEs that are released each 
month. The COE has a life span of 10 years, after which it expires and can only be 
retained by paying an additional fee. 
China has also introduced a system of auctioning licence plates. Shanghai officially 
started using auctions to issue licence plates in 1994. In 2011, Beijing commenced a 
lottery system to tackle the city’s traffic problem, whereby applicants who qualify 
are able to try their luck in a draw to obtain a licence plate.
346
  
Bridge and road toll policies can play an important part in controlling traffic 
congestion and can have an indirect effect on fuel consumption.
347
 The government 
of the Republic of Korea has implemented pricing regimes for toll roads, parking lots 
and insurance policies that encourage the purchase and use of smaller cars.
348
 Higher 
tolls are being used in some countries to maintain the number of motor vehicles that 
travel in a designated lane on the highway. In Atlanta, the Georgia Department of 
Transport is constructing a high-occupancy toll lane that will run 16 miles along 
Atlanta’s heavily-used highway. The express lane will cost from USD0.10 to 
USD1.00 per mile to allow drivers to pay to avoid the traffic.
349
 
Another incentive to encourage reduced driving is pay-as-you-drive insurance. In 
California, regulations have been put into place providing for the insurance on motor 
vehicles to be based on the vehicle’s actual mileage, or pay-as-you-drive coverage. 
Under the regulations, the insurer could verify mileage by odometer readings, 
automotive repair records or a technical device used to collect mileage data.
350
 
A discussion paper brought out in 2008–09 in the US by the Brookings Institution, 
entitled ‘Pay-As-You-Drive Auto Insurance: A Simple Way to reduce Driving-
Related Harms and Increase Equity’, states that the current lump sum pricing of 
motor vehicle insurance is inefficient and inequitable. The paper compares the all-
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you-can-drive insurance to all-you-can-eat restaurants which encourages a person to 
eat more. The paper states that pay-as-you-drive insurance provides an incentive to 
drive less, but notes that the cost of monitoring the mileage is the biggest hurdle to 
widespread implementation of pay-as-you-drive insurance.
351
 The paper estimated 
that driving would decline by eight per cent in the US, benefitting the nation about 
USD50 to 60 billion a year by reducing driving-related harm.
352
 
Pay-as-you-drive insurance is being offered by some insurance companies in 
Australia, such as Pay-As-You-Drive (Real Insurance).
353
 A minimum premium is 
paid and the insured then purchases a comprehensive cover based on kilometres they 
want to drive. If all of the kilometres are used up, the insurance cover reverts to a 
Third Party policy. On the other hand, if the kilometres purchased are not used up, 
they get transferred into the next year. The premium for the insurance is not based on 
kilometres measured by a GPS device, but on customers reporting their odometer 
readings and pre-paying for kilometres of travel. At the time of a claim, the odometer 





4.5.1 Lessons for Australia 
In Australia, apart from toll roads and limited pay-as-you-drive insurance, there is no 
control or pricing over the distance driven in motor vehicles, so long as one is 
prepared to meet the vehicle acquisition and running costs. In other words, Australia 
does not have any demand management programs other than toll roads in some of the 
cities and limited pay-as-you-drive insurance.  
There is a need for the Australian government to set a policy for a demand 
management program that is compatible across the whole of Australia, with a focus 
on reducing VKT, thereby reducing the consumption of oil and other associated costs 
to society. Australia should learn from the experiences of other countries that are 
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now using technology in the design of their demand management programs. The 
LET discussed in Chapter 6 incorporates demand management as part of the 
comprehensive reform of motor vehicle taxes and charges in Australia. The next part 
explores the reasons why countries have implemented compulsory inspection and 
retiring of motor vehicles. 
 
4.6 COMPULSORY INSPECTION AND RETIRING OF 
MOTOR VEHICLES 
Many countries have legislation requiring compulsory inspection of vehicles and 
retiring of vehicles after a fixed period of time.  
In the US, the Clean Air Act (1990)
355
 requires the metropolitan areas of each State 
to implement vehicle emission inspection programs, known as the ‘I/M’ programs, in 
order to reduce emissions from on-road motor vehicles. 
The Periodic Vehicle Inspection called the Algemene Periodieke Keuring (APK) was 
also introduced in Netherlands during the 1980s. The periodic vehicle inspection of 
cars is commonly known as the Ministry of Transport test (MOT). EU Directive 
77/143 EEC set the framework for the MOT in 1977, and this was amended in 
Directive 2009/40/EC, effective from 6 May 2009, requiring annual inspections for 
passenger vehicles with more than eight seats excluding the driver’s seat and an 
inspection every two years after the first four years after purchase for passenger 
vehicles with not more than eight seats excluding the driver’s seat. MOT is focused 
on the safety aspects of the motor vehicle and exhaust emissions.
356
 
The Japanese motor vehicle inspection program is called ‘Shaken’ and requires 
inspection of passenger vehicles over 250cc in the first three years after purchase and 
then every two years to ensure that the vehicles meet the regulations and are safe. 
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Singapore regulations require safety and emission inspections every other year for 
vehicles more than three years old and every year for vehicles more than 10 years 
old.  
New Zealand vehicles with a gross mass of 3500kg and under are required to have a 
Warrant of Fitness (WOF) and are inspected annually until the vehicle is six years 
old and thereafter every six months.  
In most jurisdictions, inspections are limited to safety and environmental issues. The 
laws with respect to inspection can be fine-tuned to include fuel efficiency criteria.  
Some countries have legislation that requires a compulsory retiring of vehicles after 
they reach a certain age, often tied in with a government rebate. For example, the 
Japanese were entitled to a JPY250 000 subsidy if they handed in a vehicle more 
than 13 years old. Similarly Egypt has a scheme that provides a reduction of up to 
EGP25 000 towards the price of a new vehicle if the old vehicle is handed in for 
recycling and scrapping.
357
 The compulsory retiring of vehicles can assist in reducing 




Singapore imposes a road tax surcharge for vehicles over 10 years of age as shown in 
Table 4.13. 
 
TABLE 4.13: Singapore: Road Tax Surcharge for Vehicles Over 10 Years  
Age of Vehicle Annual Road Tax Surcharge 
More than 10 years 10% 
More than 11 years 20% 
More than 12 years 30% 
More than 13 years 40% 
More than 14 years 50% 
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The Australian rules on vehicle inspection are different for each state, with vehicle 
inspections occurring mainly on registration, if cited for safety faults by police, if 
previously written off and re-registered, if transferred from interstate or if re-
registered after a previous registration had expired.  
There is a need for the Australian government to set a policy on vehicle retirement or 
inspection, so that the vehicle fleet in Australia remains fuel-efficient and safe. Once 
again, the policy on vehicle retirement and inspection can be combined with a LET, 
as discussed in Chapter 6. 
 
4.7 CONCLUSION 
This chapter addressed the third research objective of the thesis which is to examine 
tax policies and legislative options used by other countries that promote energy 
efficiency of passenger motor vehicles and influence the choice of passenger 
transportation. This chapter also provides information that addresses the second 
research question: What are realistic tax measures that can be implemented to reform 
design, choice and usage of motor vehicles for personal transportation in Australia? 
This is further explored in Chapter 6 of this thesis. 
It is submitted in this thesis that a multiple-pronged approach is required in Australia 
through the use of regulatory and fiscal measures to reduce passenger motor vehicle 
oil use, and that these measures should be directed at both the manufacturers and the 
consumers. The reason for this is that it is not clear whether the manufacturers are 
simply supplying the consumer demand for large and powerful vehicles, or acting as 
the catalyst that drives the consumer demand. In reality it may be a mixture of both. 
Whether it is the manufacturers or the consumers, the government in Australia has a 
vital role to play in enacting legislation and regulations to control the consumption of 
oil in passenger motor vehicles. Moreover, the law should impose obligations on all 
parties — manufacturers, importers and consumers — in order to reduce the use of 
oil in passenger motor vehicles. 
143 
 
The Henry Tax Review in Australia commented that the current transport taxes in 
Australia are unlikely to meet Australia’s future transport challenges. The Report to 
the Treasurer stated that the existing structure of fuel tax, annual registration and 
other road-related taxes is primarily designed to raise revenue. These taxes more than 
cover the direct costs of providing road infrastructure, but are not capable of 
providing specific prices that vary according to location or time of use. The Report 
also outlined as a principle for road transport taxes that transport-specific taxes 




The current taxation arrangements in Australia pertaining to passenger motor 
vehicles and fuel should be reformed from just being revenue raisers by 
incorporating principles that encourage behaviour change leading to a reduction in 
the use of oil in passenger motor vehicles. These principles should also be reflected 
in the setting of fuel economy standards and consumer awareness programs. The 
government of Australia should lead its people by making appropriate policy 
decisions and not just seek to raise revenue from its people. 
Taking into consideration the regulatory and fiscal measures and the demand 
management programs implemented in various countries as discussed in this chapter, 
Chapter 6 addresses the fourth research objective stated in Chapter 1, ie the 
Australian tax policy reform and other regulatory reforms required to reduce the use 
of oil in passenger motor vehicles by utilising the lessons learnt from other countries. 
To assist in addressing the tax policy reforms in Australia, a detailed analysis of 
innovative tax reform exercises conducted in three jurisdictions, Norway, the 
Netherlands and the State of Oregon, is undertaken in Chapter 5.  
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CHAPTER 5: CASE STUDIES 
 
5.1 INTRODUCTION 
As stated before, Australia needs to reduce the consumption of oil in passenger 
motor vehicles. This thesis explores various options for achieving this in Chapter 6 
and proposes a framework for the design of the LET that aims to influence a person 
in choosing an appropriate motor vehicle for his or her personal transportation needs, 
while taking into consideration the vehicle’s potential environmental impact. A case 
study of the motor vehicle taxes proposed or implemented in Norway, the 
Netherlands and the State of Oregon in the US was carried out to assist in developing 
the criteria for motor vehicle tax reform proposals and designing the LET for 
Australia. 
These jurisdictions were chosen as they have either enacted unique motor vehicle or 
fuel taxation regimes or conducted parliamentary approved studies that involve 
innovative ways of taxing their motor vehicles and road user charges. The existence 
of motor vehicle tax studies sanctioned and funded by parliaments shows that these 
jurisdictions recognise the need to change the current way of taxing motor vehicles 
or road user charges, be it to influence consumer choices or just collect revenues. 
Although some of the studies, for example in the Netherlands, have been drawn out 
over a number of years resulting in the introduction of a bill into parliament, a lack of 
political will has resulted in an abandonment of their road user charge policy. 
However, lessons can be learnt for Australia from the innovative thinking applied in 
the studies conducted in these places, with the aim of bringing about change in motor 
vehicle taxation in order to reduce oil consumption and change the perception of 
passenger motor vehicles used for personal transportation.  
Following this brief introduction, part 5.2 explores the motor vehicle taxation system 
in Norway. The studies undertaken in the Netherlands and Oregon are discussed in 





Norway was chosen as a case study because its government has implemented a 
unique motor vehicle taxation system. Norway’s Government has long experience 
with environmental tax policy pertaining to the reduction of the use of oil in motor 
vehicles. Although Norway is an oil exporter, the Norwegian policy has been to 
reduce its own oil consumption. The New York Times reported in 2005 that no other 
major oil exporter has attempted to reduce its own fuel consumption with as much 
zeal as Norway. The political will in Norway is to keep the oil prices high in order to 
reduce consumption, and not succumb to critics like the Norwegian Automobile 
Association who have often called for a cut in the price of expensive gasoline. A 
radio announcer with the Norwegian Broadcasting Corporation, Torgald Sorli, has 
been quoted as saying that ‘those critics are but voices in the wilderness ... We 
Norwegians are resigned to expensive gasoline. There is no political will to change 
the system.’
360
 The Norwegian policies and Norway’s strong political commitment 
have resulted in the country having one of the lowest car ownership rates in Europe, 
with more fuel-efficient Volkswagens and Peugeots on its roads compared with the 
big sports utility vehicles.
361
  
Norway has an area of 323 759km
2
 and in 2009 it had a population of 4 828 726 
inhabitants with a passenger car population of 2 244 000 and 64 014 million 
kilometres of passenger-km by road. Compared with other European countries, 
Norway has the lowest number of passenger cars. Reported statistics reveal that at 
the end of 2003, there were 45 million passenger vehicles in Germany, 34.3 million 
in Italy, and only 1.89 million in Norway. During the period 1990 to 2003, the rate of 
increase of passenger cars, calculated per number of inhabitants, was the lowest in 
the Nordic countries, when compared with other European countries. Norway has a 
very low proportion of cars that are new, ie one to two years old,
362
 and its transport 
infrastructure (roads, railways and airports) is also low compared with other 
European countries. In January 2005, Norway had 92 500 kilometres of public roads, 
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74 400 kilometres of private roads and only 200 kilometres of motorways, the least 




5.2.1 The History of Motor Vehicle Taxes in Norway 
The history of Norway’s motor vehicle taxation shows that, as early as 1959, it 
introduced a kilometre taxation system on diesel powered cars and trailers weighing 
over 2000kg. The tax rates were based on the distance covered and the weight of the 
vehicle. The rates increased regressively up to a certain weight and then increased 
progressively thereafter. In 1992, the rates ranged from NOK0.17 per kilometre for 
passenger vehicles and small delivery vans weighing under 2000kg to NOK1.58 per 
kilometre for heavier trucks. The kilometre tax was levied on vehicles of all 
nationalities, except Germany, France, Spain and Italy, with whom Norway had a 
bilateral treaty. In 1987, the Norwegian Government set up a working group to 
consider the discontinuance of the kilometre tax and to examine alternative taxation 
systems as the Norwegian transport companies were put at a disadvantage by 
Norway having to relinquish its requirement for certain other countries to pay 
kilometre tax. On the basis of the recommendations from the working group on the 
discontinuance of the kilometre tax, the Norwegian Government proposed to replace 
the kilometre tax effective from 1 January 1993 with an additional tax on diesel plus 
a weight-graduated annual tax on heavier vehicles, even though the kilometre tax 
was preferred by the Green Commission.
364
  
The Norwegian Government commissioned several inquiries on the correct level of 
road user taxation. The Green Tax Commission was organised by the Norwegian 
Government in 1989 and the Commission examined the principles for imposing road 
user taxes. In the final report to the Minister of Finance in 1992, the Commission’s 
report argued that environmental taxation should include a kilometre tax based upon 
the distance travelled as well as vehicle characteristics, and preferred a kilometre tax 
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and a fuel tax.
365
 The principles upon which these recommendations were made 
included: 
- The kilometre tax was felt to be the best instrument for charging several 
types of environmental costs since it was based upon the distance travelled 
as well as vehicle characteristics; 
- Fuel taxes were more appropriate where the environmental problems varied 
with fuel consumption; 
- Fuel taxes became less appropriate where environmental damage varied 
with time and space; 
- Fuel taxes became less effective in recovering costs when the discharge per 
consumed unit of fuel varied among different types of vehicles; 
- Fuel taxes did not provide incentives for choosing more environmentally-
friendly vehicles; 
- To provide incentives for environmentally-friendly vehicles, fuel taxes 
should be combined with other instruments such as a differentiation of fixed 
road use according to vehicle characteristics.
366
 
In spite of the recommendations by the Green Tax Commission that the kilometre tax 
was the best instrument for charging environmental costs, Norway abandoned it as 
part of the EC harmonisation of commercial vehicle taxes. The kilometre tax in 
Norway was an attempt to improve the link between road use and road taxes, to act 
as an explicit tariff for roads, and to promote efficiency by presenting users with the 




5.2.2 The Current Motor Vehicle Taxes in Norway 
Norway has implemented two main categories of transport taxes: fuel and vehicle 
taxes as summarised in Table 5.1. 
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TABLE 5.1: Summary of Fuel and Vehicle Taxes in Norway  
Category of Tax Rate in 2010 Rate in 2011 
Fuel Taxes   
Road usage tax on petrol, NOK/litre 4.54 4.62 
Road usage tax on diesel - fossil 3.56 3.62 
Road usage tax on diesel – biodiesel 1.78 1.81 
CO2 tax on petrol, NOK/litre 0.86 0.88 
Motor Vehicle Taxes   
Motor Vehicle Registration Tax Passenger Cars   
Weight tax, NOK/kg   
Initial 1150kg 35.67 36.31 
Next 250kg 77.74 79.14 
Next 100kg 155.51 158.31 
Remainder 180.85 184.11 
Motor effect tax, NOK/kW   
Initial 65kW 55.10 0 
Next 25kW 481.00 466.00 
Next 40kW 1297.33 1320.68 
Remainder 2702.77 2751.42 
CO2-emissions, NOK per grams/km   
Initial 115g/km 0 0 
Next 20g/km 725.00 738.00 
Next 40g/km 731.00 744.00 
Next 70g/km 1704.00 1735.00 
Remainder 2735.00 2784.00 
Annual tax on motor vehicles, NOK/year   
Vehicles with factory installed particle filter 2790.00 2840.00 
Diesel vehicles without factory installed filter 3245.00 3305.00 
Annual weight-based tax, NOK/year varies varies 
Re-registration tax varies varies 
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a. Fuel Taxes 
Fuel taxes in Norway are paid per litre of fuel and the rate is the same throughout the 
country. A motor vehicle that consumes more fuel due to being driven more or being 
energy inefficient attracts more fuel tax. Therefore the fuel taxes in Norway 
indirectly reflect the number of kilometres the vehicle has driven and the energy 
efficiency of the vehicle in question. Since 1991, Norway has also taxed the CO2 
component in the fuel. The fuel taxes on petrol and diesel are intended to price 
external costs related to car use. Norway has a policy favouring business activities 
that use diesel vehicles, and therefore the tax on diesel is lower than the tax on petrol, 
even though the external costs of using diesel have been estimated to be higher than 
petrol.
369
 Figure 5.1 shows the gasoline and diesel prices as at 1 July 2008, indicating 
the product price, the CO2 tax, fuel duty tax and sales tax. 
 
FIGURE 5.1: Fuel Prices and Taxes in NOK as at 1 July 2008  
 
Source: Norwegian Automobile Association
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b. Vehicle Taxes 
Vehicle taxes in Norway are associated with the purchase or ownership of vehicles 
and the tax base is a technical variable related to the vehicle. The vehicle tax depends 
less on usage than fuel taxes, and the tax bases are independent of kilometres driven. 
The vehicle taxes affect the price of the vehicle and the composition of the vehicle 
fleet. Norway imposes four motor vehicle taxes: purchase tax, annual tax, annual 




c. The Purchase Tax 
Norway has a unique purchase tax system. The purchase tax was introduced as a pure 
fiscal tax, but it now depends progressively on weight, engine volume, engine power 
and CO2 emissions. The tax encourages Norwegians to purchase smaller and lighter 
motor vehicles with lower the CO2 emissions.
372
 As demonstrated in Chapter 4, the 
purchase tax is quite high; if a Holden VE was purchased in Norway, the registration 
tax on purchase would be NOK434 999 which is equivalent to AUD79 078. A break-
down of the tax shows the Norwegian Government’s policy behind it.  
The government has focused on each component of the purchase Tax — the unladen 
weight, the engine rating, and the CO2 emissions — by setting a progressive rate on 
each component. This is demonstrated by using the Holden VE’s specifications, 
which are: unladen weight: 1700kg; engine power output: 180Kw; and CO2 
emissions: 217g/km. The unladen weight of 1700kg attracts a tax of NOK114 195 
which is equivalent to AUD20 762. This is based on the 2011 tax rates as shown in 
Table 5.2.  
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TABLE 5.2: Unladen Weight Component of Purchase Registration Tax  
Vehicle Weight 2011 Tax Rates in NOK Tax in NOK 
First 1150kg 36.31 41 756 
Next 250kg 79.14 19 785 
Next 100kg 158.31 15 831 
Remainder 200kg 184.11 36 822 
Total 1700kg  114 194 
 
This demonstrates the policy in Norway that heavier vehicles pay more tax, which 
means the government encourages Norwegians to purchase lighter motor vehicles, 
thereby also having an impact on oil consumption. The power output of a motor 
vehicle’s engine also plays a part in the consumption of oil. Thus the purchase tax is 
likely to discourage motor vehicles with an engine rating of more than 65kW. The 
engine power output of a Holden VE is 180kW and this would attract a purchase tax 
of NOK202 048 which amounts to about AUD36 736 as shown in Table 5.3. 
 
TABLE 5.3: Engine Rating Component of Purchase Tax  
Engine Capacity 2011 Tax Rates in NOK Tax in NOK 
Initial 65kW 0 0 
Next 25kW 466.00 11 650 
Next 40kW 1320.68 52 827 
Remainder 50kW 2751.42 13 7571 
TOTAL 180kW  202 048 
 
The Norwegian policy also hopes to reduce motor vehicle CO2 emissions and for that 
reason includes a CO2 emissions factor in the purchase tax. If the CO2 emissions data 
is not available, then the cylinder volume is used in calculating the tax, however, 
since 1 January 2008 this is no longer done. If motor vehicles do not have the 
required documentation for calculating fuel consumption based on CO2 emissions, 
then the road authorities calculate the tax. The Holden VE’s CO2 rating is 217g/km, 
so based on this figure it would attract a purchase tax of NOK117 390, which 




TABLE 5.4: CO2 Rating Component of Purchase Tax  
CO2 Rating 2011 Tax Rates in NOK Tax in NOK 
Initial 115g/km 0 0 
Next 20g/km 738.00 14 760 
Next 40g/km 744.00 29 760 
Remainder 42g/km 1735.00 72 870 
TOTAL 217g/km  117 390 
 
d. Annual Taxes 
It is not only the initial purchase of the motor vehicles that attracts taxes; Norway 
also imposes the following annual taxes throughout the ownership period of the 
motor vehicle: the annual tax; the annual weight-based tax; and the re-registration 
tax.  
The annual tax was also introduced to raise public revenue. It is levied at four 
different rates on vehicles weighing up to 12 US tons (10.8862 tonnes), with the 
highest rate applied to passenger vehicles.
373
 The annual weight-based tax is levied 
on vehicles with a total weight of more than 12 US tons (10.8862 tonnes) and 
consists of a weight-graded annual tax and an environmental-differentiated annual 
tax. The weight grading system is to account for the road wear and tear. It has an 
environmental aspect and imposes an additional charge on diesel vehicles depending 
on the EU emission standards.
374
  
The re-registration tax is purely fiscal and is intended to cover costs related to re-
registration.  
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e. Norwegian Tolls 
In addition to fuel and motor vehicle taxes, Norway also uses tolls as a financial 
instrument to fund their main road projects. There are rings in three major cities, 
Oslo, Trondheim and Bergen. Due to Norway’s topography, road-building is a very 
expensive exercise. Norway has a number of fjord crossings and tunnel projects with 
substantial construction costs, and toll financing supplements the government 
constrained funding, enabling projects to be implemented earlier than would be the 
case if they relied on government funding alone.
375
  
Thus the toll systems in major Norwegian cities have been used as a solution to the 
infrastructure crisis that prevailed in the 1980s. Since the 1980s, tolls have emerged 
almost everywhere in Norway, in the cities, on inner-urban roads and on trunk roads 
serving smaller communities.
376
 In January 1986, the first toll ring was opened in 
Bergen, the second-largest city in Norway. The experience from the Bergen ring 
made way for the Oslo ring in 1990 and the Trondheim ring in 1992.
377
  
Norway’s toll system has been successful due to its organisational framework, and 
lessons can be drawn from this. The framework involves the local community, local 
authorities and private interests, as well as the government through the Ministry of 
Transport. Projects commence with local initiative, but the National Public Road 
Administration (NPRA) is responsible for the planning, construction, maintenance 
and building of roads and toll collection facilities. A two-step political process is 
followed in the planning process, ie the principal acceptance of toll financing and the 
approval of the financing scheme by the Norwegian parliament.
378
 Toll financing is 
usually a mixture of private and public funding and loan capital, where local 
authorities guarantee the loans. A non-profit limited liability company is then 
responsible for the toll collections. The Ministry of Transport, Public Works and 
Water Management establishes the operating regulations, including the toll charges 
and discounts. Usually the local authorities affected by the road construction control 
the toll company as owners.  
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Since the toll projects commence with local initiatives and are used to finance the toll 
construction costs, public attitudes towards the toll payments are positive. Moreover, 
the tollbooths have been removed in certain areas after the roads are paid for. This 
strong connection between user payments and perceived benefits increases public 
confidence. In most other countries, tolls are used for traffic demand management 
purposes and the attitude towards the payment of tolls is negative. It has been argued 
that the reason for public resistance against road pricing schemes may be that people 




Since the Norwegians are used to the toll system, the question that is being debated is 
whether the current toll rings in the congested Norwegian cities should be 
transformed to resolve environmental problems such as congestion. Congestion 
imposes a major social cost on society, and it has been argued that the current tolls 
should be transformed into a congestion pricing scheme in order to improve the 
environment. Surveys carried out in Norway indicate a latent positive attitude 
towards using toll rings for traffic regulation purposes, eg congestion pricing.
380
 It 
has been said that remarkable economic benefits may be gained by converting the 
cordon toll systems for road financing into congestion pricing schemes. This can 





5.2.3 Lessons for Australia 
Many lessons can be learnt from the case study on Norway’s motor vehicle taxation 
system. Norway’s government has recognised that although it currently has sufficient 
oil resources to export them, oil resources are not unlimited and therefore it has 
shaped its policies influencing environmental choices, especially in the reduction of 
motor vehicle oil consumption and CO2 emissions. This recognition should be an 
important consideration for the Australian government in reforming its passenger 
motor vehicle taxation policies. 
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Norway’s government has shown political will in implementing its policies and 
fighting off criticism from organisations such as the Norwegian Automobile 
Association. Its fuel taxes and the motor vehicle taxes are among the highest in 
Europe and the effect of these taxes has been the lowest car ownership rates in 
Europe. Such a political will is also required in Australia in order to bring about the 
hard reforms highlighted in this thesis. 
The Australian government should heed the foresight of the Norwegian government 
and its long history of funding studies on the imposition of appropriate road user 
charges. Since 1959, the Norwegian government has recognised the need for a user 
pays system to cover external marginal costs, namely road maintenance, congestion, 
capacity, accident and environment and had introduced the kilometre tax system for 
diesel-powered motor vehicles and trailers weighing over 2000kg. This policy 
indicates that the government was targeting consumer choice regarding the amount 
of road driving they undertake. Fuel taxes in Norway are quite high to deter 
unnecessary driving. There is also a small CO2 component and a further NOx 
component added in 2012 in Norwegian fuel taxes, in order to educate the public 
about the environmental harm caused by excessive fuel use. 
Norway’s policy on purchase and ownership of vehicles is directed towards 
encouraging the purchase of small, light, compact vehicles as opposed to large-
engined sport utility vehicles. The purchase tax prompts Norwegians to consider the 
vehicle weight, engine power and CO2 emissions, as tax rates increase on a sliding 
scale corresponding to an increase in each of these factors. Moreover, the purchase 
taxes are quite high, influencing Norwegian motorists in their motor vehicle purchase 
decisions. These factors have an impact on oil consumption and CO2 emissions, as 
Norwegians are encouraged to choose vehicles that consume less oil and emit less 
CO2. Norway’s annual weight-based tax also discourages ownership of heavy 
vehicles that consume more fuel. The Australian motor vehicle taxation policy needs 
to be based on similarly defined principles, rather than just being used for raising 
revenue.  
Norway’s unique motor vehicle taxes, ie the fuel tax, purchase taxes and annual 
ownership taxes are uniform throughout the country and not based on states or 
provinces. This removes any complexity in bringing about changes to the system. 
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Similarly, Australia’s federal and state taxes relating to passenger motor vehicles 
need to be considered together in order for reforms to be effective. 
The organisational design of Norway’s toll system is also unique as it commences 
with a local initiative and the toll payments are classified as perceived benefits. A 
positive public attitude has allowed the Norwegian government to overcome its 
topography problem by extensively using tolls to finance the expensive exercise of 
building roads. This is an important lesson for Australia as public acceptance is the 
key to successful reforms.  
The main drawback of the Norwegian system is that although the unique purchase 
tax discourages the purchase of heavy and powerful motor vehicles, the same 
characteristics are not reflected in the fuel tax. The fuel tax does not directly reflect 
the motor vehicle characteristics recognised in the purchase tax, as the fuel price is 
the same for all vehicles. There is therefore no incentive for owners of heavy and 
powerful motor vehicles to reduce the number of kilometres they drive in those 
vehicles; the fuel tax does not impose a penalty for using a heavier, more powerful 
vehicle that emits more CO2. If government policy were to focus on preserving the 
limited global oil resource by encouraging the purchase and use of small and light 
motor vehicles, then the factors that the Norwegian Government has included in the 
purchase tax should also be reflected in the other costs throughout the ownership of 
the vehicle, ie in the fuel costs, annual registration charges and the costs of vehicle 
disposal.  
 
5.3 THE NETHERLANDS 
The Netherlands has been chosen as a case study following the Dutch cabinet’s 
attempt to introduce new and unique principles for road pricing in the Netherlands 
not implemented anywhere else. The principles involved were:  
- The motorist pays for using the car instead of owning the car; 
- The charges occur for use of the car throughout the Netherlands, even if 
driving does not occur on roads; 
157 
 
- A basic rate per kilometre is set, differentiated according to environmental 
characteristics (CO2) in consultation with the stakeholders; 
- A rush-hour surcharge applies for busy times and places; 
- The system uses satellite technology; 
- Fixed motor taxes abolished, ie motor vehicle tax, provincial surcharges and 
purchase tax; and 
- The revenue from the road pricing goes to the Infrastructure Fund for road 





5.3.1 The Situation Prior to the Intended Kilometre Charge 
Regime 
With the increasing number of motor vehicles on Dutch roads, the Dutch government 
has been concerned about mobility and congestion and wished to implement a 
national road pricing network where charges would vary by driving distance, 
location and environmental factors, such as emissions and vehicle size.
383
 The 
mission of the government was to replace the existing transportation taxes and fees 
with a new national road pricing program that covered 134 000 kilometres of roads 
and over eight million vehicles, with the resulting revenue to support the economy. 
The scheme would help minimise road congestion, address environmental concerns 
and result in a more equitable distribution of costs.
384
 
In 2001, the Dutch government initiated the process to convert fixed government 
charges on motor vehicles to a payment per kilometre charge. The Dutch Cabinet 
notified the Lower House of Parliament of its position on kilometre charges 
(Parliament Documents II 27 455, no 6).
385
 A progress report on the pay per 
kilometre charge together with the Kilometre Charge Bill was sent to the Council of 
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State in 2002. Seven years later in November 2009 the Cabinet in the Netherlands 
decided to introduce the kilometre charge, with charges of three euro cents per 
kilometre in 2012, rising to 6.7 cents in 2018.
386
 However, the Bill required the 
approval of the Dutch Parliament before it could be implemented and this did not 
occur.  
Prior to 2002, there were three components in the Dutch system for taxing motor 
vehicles:  
1. A fixed charge on new cars referred to as BPM (45 per cent of net price less 
deduction depending on type of fuel); 
2. An annual charge for every car owner referred to as MRB (depending on the 
weight of vehicle, to be paid each quarter); 
3. Fuel tax (the only variable component depending on the use of the vehicle). 
Similarly to Norway, Dutch motor vehicle taxes are premised on charging principles. 
The existing vehicle taxes in the Netherlands consist of eight charging principles, 
aimed at achieving fiscal and non-fiscal objectives. The principles are: weight, fuel 
type, emissions, quantity of fuel, fuel consumption, catalogue price, type of vehicle 
and province. The proposed new kilometre charge system in the Netherlands was 
premised on the use of motor vehicles instead of ownership, and encompassed only 





5.3.2 The Abandoned Kilometre Charge System 
The Dutch government intended to abolish fixed motor taxes, ie motor vehicle tax, 
provincial surcharges and the purchase tax, and replace these taxes with a basic rate 
per kilometre of driving. There was room for this rate to be differentiated according 
to environmental characteristics (CO2) and a rush hour surcharge for certain roads at 
busy times. Thus, two extra charging principles could be added to the new system – 
time and place. The payment was intended to capture the cost of driving throughout 
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the Netherlands, even if the driving did not occur on the roads in the Netherlands. 
The revenue from road pricing was intended to go the Infrastructure Fund to be used 
for the maintenance of infrastructure, new road construction and improvements to 
public transport. The system was meant to operate using satellite technology, in-
vehicle tolling and GPS to locate vehicles on the road network.
388
  
The Dutch government expected to implement a national road pricing program that 
covered 134 000 kilometres of roads and over 8 million vehicles and that would 
support the economy, minimise road congestion, address environmental concerns and 
result in a more equitable distribution of costs. The new system was meant to be 
revenue-neutral by replacing existing transportation taxes and fees, and it was 




There were a number of criteria that the kilometre charge had to satisfy, which were:  
- The support of the people, organisations and the politicians. This was 
intended to be achieved through consultation and collaboration. 
- The protection of road user privacy. This could be achieved by ensuring that 
only the information necessary for the collection of the kilometre charge 
was transmitted. 
- The technological design to be reliable, fraud-proof and manageable at 
acceptable cost levels. 
- The income to central government to remain the same. Thus the kilometre 
charge system was intended to be revenue-neutral. 
- The replacement of fixed vehicle taxes, the euro vignette390 and proportion 
of duties to be the primary objective, and differentiation of charges based on 
place and time to be secondary objectives. 
- A goal of positive contribution to road safety. 
- The development of open standards for the design of the mobimeter,391 
whereby various suppliers could produce and market them, thereby 
enhancing its technological development. 
                                                 
388
 Ministerie van Verkeer en Waterstaat, above n 382, 9.  
389
 Werther, above n 383, 1.  
390
 The euro vignette is a charge for driving on motorways for trucks of 12 tonnes and more. 
160 
 
- The effective and efficient management of the overall traffic infrastructure 
network on a permanent basis.  
- Goods transport to be included in the system and comply with European 
regulations. 
- Parliamentary approval by implementing legislation, giving the kilometre 
charge system a legal framework.
392
  
The kilometre charge system would operate by making the licence holder of the 
vehicle liable for the payment of the kilometre tax, by requiring the licence holder to 
periodically declare the number of kilometres driven by the vehicle. To achieve this, 




The operation of the kilometre charge system required a new technical system to be 
developed for registering the number of kilometres driven. The 2001 Mobimeter 
report indicated that the various technical components to develop the kilometre 
charge system were already available on the market. The Dutch Cabinet gave 
approval for the development of the kilometre charge system that required the 
following: 
- Policy development to determine rates and specifications for the 
development of equipment such as the mobimeter. 
- The submission of the declaration by the registered holder, requiring the 
measurement of the kilometres driven, the calculation of the amount payable 
and transmission to the service provider.  
- Development of rules for enforcement and supervision of the system. 
- Development of equipment and software to enable the provision of 
additional services. 
- Supervision of market action, privacy and implementation. 
The development of a mobimeter was an essential step in the development of the 
kilometre charge system. The specified requirements of the mobimeter were that it 
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should not only collect the data for the kilometre charge, but the data collected must 
be stored and transmitted in a tamper-proof manner. The mobimeter should also 
calculate the charge to be paid. This would require the seller of the mobimeter to 
program into the mobimeter the rates for the locations where the kilometres were to 
be driven. Possible solutions included roadside beacons or the use of a global 
positioning system (GPS). The mobimeter would have to identify the road section 
where the vehicle had travelled and match the applicable rate to that route.  
The mobimeter was intended to be secure and protect the privacy of the individual. 
The data gathered in the mobimeter was to be stored in a tamper-proof charge card 
installed in the mobimeter, similar to a SIM card in a mobile telephone. The system 
would operate by not allowing the vehicle to be driven without the mobimeter 
registering the trip on the charge card. The information recorded on the charge card 
also had to be tamper-proof to prevent fraud. The requirement was for the charge 
card to be developed in such a way that information, once recorded, could not be 
altered or deleted. To protect the privacy of the driver, it was necessary that the 
mobimeter only communicate through secure protocols with parties outside the 
vehicle.  
From a motorist’s perspective, the only task would have been for the driver to check 
that the mobimeter was functioning properly before the commencement of the 
journey, and to report a malfunctioning mobimeter to the service provider. The driver 
would not be aware of the calculations carried out inside the mobimeter, but would 
have been able to see at a glance the kilometre charge incurred for the journey. The 
mobimeter would have been required to automatically transmit information to the tax 
department periodically, eg once a month or after every 1000 kilometres driven. The 
registered holder would have received an overview of the kilometres driven and the 
associated kilometre charges. The details about each journey were to be kept securely 
in the mobimeter and not revealed to the service provider. This would have enabled 
the registered holder of the vehicle to check the assessment against the detailed 
information contained within the mobimeter, and if necessary appeal the charges 
imposed by the taxation office. Additional services provided to the driver by the 
service provider were to be separately invoiced to the registered holder.  
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a. Equity and Fairness 
The key objective of the new system was to address the insufficient link between the 
costs and benefits to road users under the existing taxes based on vehicle purchase. 
Direct charges improve equity across users of the road network by charging those 
users who create congestion, and motivate investments. Under the new system, 
charges were intended to vary by vehicle type, allowing environmental costs to be 
recouped directly from polluting users. 
 
b. Privacy 
The use of onboard units (OBUs) such as the mobimeter through the GPS system 
highlighted concerns about privacy issues. The protection of the driver’s privacy is 
an issue of importance throughout Europe. The European Union has issued Directive 
95/46/EC for issues relating to the protection of individuals with regard to the 
processing of personal data and the free movement of such data. The functional 
requirement of the charging system had to comply with this directive. 
 
c. Technology and Operation Cost 
The kilometre program initiated an aggressive investigation of system design and 
costs that took advantage of extensive industry knowledge throughout Europe. The 
Dutch government required that the implementation costs of the kilometre charge 
system be lower than EUR3 billion and operating costs to be not more than five per 
cent of implementation cost. For the system to be credible, the invoices generated 
through the system were required to be at least 99 per cent accurate. The system was 
meant to be scalable and flexible to support state-wide implementation of a 
                                                 
394
 Werther , above n 383, 1.  
163 
 
multidimensional tariff structure, with technical trials scheduled to aid in the 
development of final system specifications. 
 
d. Public Viability 
Successful implementation of the system was premised on public viability with 
large-scale consultation with citizens and the private sector so as to extract the best 
information upon which to base key policy and design decisions. The Dutch Cabinet 
made decisions on how to implement the kilometre charge and the parties that would 
be responsible for undertaking the various tasks. The Government identified three 
clusters of tasks: Government tasks which belonged in the public domain; tasks to be 
subcontracted; and private tasks.
395
 
The Cabinet decided that the kilometre charge was a form of taxation and therefore 
the Minister of Finance was required to be responsible for the collection of the tax. 
However the development and implementation phase would have been the joint 
responsibility of the Minister of Finance and the Minister of Transport, Public Works 
and Water Management. These ministers would have been responsible for 
supervising market action, privacy and performance of private service providers. The 




Tasks that could be subcontracted included the processing of declarations, sending 
out bills and carrying out the frontline settlement of customer reactions. These tasks 
were intended to be undertaken by service providers who would have been 
authorised and made responsible for developing and implementing reliable and safe 
communication through the mobimeter, using secure communication channels. The 
service providers would have been allowed to also factor in additional services such 
as traffic information, route selection, safety and breakdown services, weather 
conditions, road works, accidents, entertainment, business services such as dictating 
e-mails and instant messages, convenience services such as reserving and paying for 
parking or providing any information sought, eg where is the nearest pizza store. 
                                                 
395
 Ministry of Transport, Public Works and Water Management, above n 385, 10.  
396
 Ibid 10–11.  
164 
 
These services would have acted as attraction points to lure customers, since each 
citizen would have been free to use the service provider of his or her choice.
397
 
Private tasks were meant to involve the production, distribution and installation of 
certified mobimeters. These mobimeters were required to be developed within an 
open standard, which had the potential to become an international standard, similar 
to the Global Standard for Mobile Telephony (GSM). Private entrepreneurs would 
have developed the mobimeters, tested them and obtained certification.
398
  
The implementation of the kilometre charge would only have been undertaken after 
thorough testing and trials. Alternatively, a full rehearsal would have been conducted 
using a number of volunteers in order to test the whole system. 
A market orientation was conducted to determine the feasibility, risks, willingness to 
participate and conditions of participation amongst 30 potential suppliers of one or 
more components of the kilometre charge system. The market orientation in the 
Netherlands demonstrated a positive response concerning the feasibility of the 
kilometre charge system and the provision of additional services. However, the 
companies were seeking strong government commitment before investing in any 
supplies related to the kilometre charge system. The companies were not willing to 
bear the development risk alone.
399
  
The cost of the kilometre charge project was estimated to be EUR5.6 billion, made 
up of an estimated EUR3.8 billion for implementing an OBU such as the mobimeter 
in each vehicle and EUR1.8 billion for establishing communication between the 
OBU and back office.  
Conclusions derived from traffic studies in the short and long term indicated that the 
outcome of the new kilometre charge system would have been a decrease in the 
number of vehicle kilometres driven by seven to ten per cent, resulting in reduced 
congestion. This is because heavy road users would have been required to pay more 
under the new kilometre charge system. The number of vehicle hours per 24-hour 
period was likely to fall between 20 and 25 per cent, leading to a positive effect on 
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safety and the quality of the living environment. Accident risk and emissions, 
particularly CO2 and NOx, were predicted to fall by ten per cent. There would also 
have been a reduction of noise nuisance by 0.5DBA per 24 hour period. However the 
size of the vehicle fleet was unlikely to change.
400
  
After nine years of effort in consultation, design and testing of the kilometre system, 
it was abandoned. On 11 March 2010, the new government of the Netherlands 
declared that the mobility project was controversial and therefore the project should 
be abandoned. However, lessons can still be drawn from the Dutch study on the 
kilometre charge system. The Ministry of Infrastructure and the Environment pointed 
out the elements necessary in order to successfully implement the kilometre charge 
project: 
- Societal support is the key driver to the success of the project; 
- It is imperative to weigh up political ambition versus realistic planning; 
- The planning process needs to be thought through, ie whether it should it be 
parallel or serial; 
- It is necessary to think backwards, ie the last step first – exploitation, 
expansion, testing, building and developing; 
- It is necessary to incorporate corresponding stakeholders to carry out tasks; 
- Define the basic principles for paying for use, revenue neutrality and 
refunding the revenues to the infrastructure fund; and 





5.3.3 Lessons for Australia 
The first lesson that can be drawn from the Dutch case study is problem recognition. 
The problem of the unsustainability of passenger motor vehicles needs to be 
recognised, and it is recognition of the problem that will provide the drive to seek 
solutions. The seven year Dutch study involved innovative thinking on the part of the 
Dutch government and recognised the need to change the current policy pertaining to 
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the taxation of motor vehicles. The government of the Netherlands recognised that 
there is a problem with sustaining the current number of motor vehicles on Dutch 
roads, and intended to use taxation as a tool to influence the Dutch people in 
changing their travel behaviour. The purpose of changing over to the kilometre 
charge system was to minimise road congestion and address environmental concerns. 
The system was expected to bring about a reduction of 60 per cent in travel time, 
which would mean a reduction in fuel consumption and other social costs, including 
the use of oil in passenger motor vehicles. 
The Dutch policy was premised on the principle that increasing motoring costs per 
kilometre mitigates road traffic growth and thereby reduces congestion. Moreover, 
the pricing policy was intended to raise additional revenue that could be used to build 
additional infrastructure that would further assist in reducing congestion. Similarly, 
revenues generated from Australian motor vehicle taxation reform can also be set 
aside for much-needed improvements to the public transport infrastructure.  
In the Netherlands, the effect of paying more per kilometre was an expected decrease 
in both commuter and leisure travel, and over time commuters would seek work and 
leisure activities closer to home. The kilometre charge was also expected to lead to 




The indirect effect of the Dutch policy would have been upon the consumption of oil, 
especially by including vehicle weight in the charging principles. In addition, 
improvements in public transport would have led to a reduction in driving, further 
reducing the use of oil in motor vehicles.  
The proposed Dutch kilometre charge system also had a number of shortcomings. It 
required the licence holder of the vehicle to become responsible for the payment of 
the kilometre tax by way of an invoice. The licence holder would receive a periodical 
bill, similar to a utility bill. This would have brought about a public outcry. 
Moreover, unpaid invoices would have given rise to enforcement proceedings, 
thereby imposing high costs of administration. In addition, the task of sending out 
bills and carrying out the front line settlement were intended to be undertaken by 
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service providers, and the service providers would have been reluctant to invest in 
such a business without a guarantee of returns. The design of the new LET system in 
Australia in Chapter 6 should avoid these shortcomings.  
The kilometre charge system was premised on the development of the mobimeter, 
and it was left in the hands of the market to develop a business model. This may not 
have successfully occurred without government commitment, as entrepreneurs would 
have been unwilling to bear the development risks alone. The mobimeter was 
expected to operate under open standards similar to the GSM and these standards 
were expected to be developed by the market. Setting standards such as the GSM 
involves a commitment of time, effort and money into research and development, 
and there would be a time lag of several years between research and system 
development. There would be disagreements amongst entrepreneurs in the criteria for 
the framework of such standards, leading to problems finding a consensus. 
The design of the kilometre system in the Netherlands did not have any provisions 
for charging foreign vehicles for using Dutch roads, as it would not be possible to 
expect foreign vehicles to have a mobimeter installed.  
The Dutch study identified three clusters of tasks – government tasks, subcontracted 
tasks and private tasks – and that it would cost EUR5.6 billion for the project. 
However, the study did not identify how the funding for the full system in operation 
would be obtained, including the means of paying for the use of the system, revenue 
neutrality and refunding the revenues to the infrastructure fund. Thus the lesson for 
Australia is to ensure that appropriate impact studies are conducted as part of the 
reform process. 
Effective reform requires involvement of all interested parties. The Dutch study did 
not mention the involvement of motor vehicle manufacturers who were likely to have 
a vested interest in developing accessories for their vehicles, however, it indicated 
the involvement of new players in developing information technology, tax collection 
and designing the network. The new players from the market would only show a 
commitment to be involved if there was a financial incentive to do so.  
The abandoned kilometre charge system in the Netherlands only focused on the user 
pays principle with regard to driving the vehicle. It had no focus on influencing the 
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choice of vehicle in order to reduce oil consumption. and thus had no provisions for 
influencing the types of motor vehicles to be driven on Dutch roads. A 
comprehensive reform is likely to bring about a better policy outcome than patched-
up reforms. Therefore the lesson for Australia is to examine comprehensively the 
motor vehicle taxation regime in order to draw up the principles for reform.  
Although the kilometre charge system was not implemented in the Netherlands, 
many lessons can be learnt from the study for Australia, including the fact that 
without a strong political will, long-term planning in the area of motor vehicle 
taxation and road user charges, although necessary, may not be achievable.  
 
5.4 OREGON 
The state of Oregon in the United States has played a leading role in igniting a 
national debate on the future of transportation funding in the 21
st
 century. There is a 
current debate in the United States about the need to supplement or replace the 
current fuels tax that funds federal and state roads. The Executive Director of the 
American Association of State Highway and Transportation Officials (AASHTO) 
testified on behalf of the Departments of Transportation from the 50 American states 
at the National Surface Transportation Policy and Revenue Study Commission in 
March 2007 that the federal highway program in the United States faces a funding 
crisis and a large increase in gasoline tax rates would be required to sustain the 
program.
403
 He also commented that the Oregon study on the mileage-based fee 
system could be an alternative means of resolving the funding crisis, and urged 
congress to fund additional pilots and studies so that by 2021 enough research has 
been conducted on how a Vehicle Miles Travelled user fee can best be configured to 
supplement or replace the cents per gallon fuels tax by 2025. He emphasised that it 
would be desirable if consensus could be reached between the states and the federal 
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government about which system to adopt, so that US motorists will only have to 
adjust to one approach at the pump.
404
 
This part examines the alternative approach taken in the Oregon study, so that 
lessons can be drawn for Australia in designing the LET. It is divided into seven 
parts. Part one identifies the problem Oregon faces with its fuel taxes. To find 
solutions to the problem, Oregon’s Legislative Assembly appointed a Road User Fee 
Task Force and mandated it with the mission ‘to develop a design for revenue 
collection for Oregon’s roads and highways that will replace the current system for 
revenue collection.’
405
 This is discussed in part 5.4.2. Part 5.4.3 explores the Road 
User Fee Task Force proceedings with a detailed discussion of the mileage fee 
concept. Part 5.4.4 examines the strategy to move the mileage fee concept to the 
design framework. The results of Oregon’s Road User Fee pilot program are 
discussed in part 5.4.5 followed by critical analysis and pathway to implementation 
of the program in part 5.4.6. Finally, part 5.4.7 draws out lessons for Australia. 
 
5.4.1 Identification of the Oregon Problem with Fuel Taxes  
The fuel sold in Oregon attracts both federal and state gas taxes; the current rate is 
48.4 cents per gallon, being 30 cents for the state tax and 18.4 cents for the federal 
tax. The state gas tax rate for Oregon was 24 cents a gallon from 1993 until 2009, 
when it was increased by six cents to 30 cents per gallon. The federal gas tax rate 
was last raised in 1993 and is not indexed to inflation. The problem Oregon is faced 
with is that with no voter support to increase the fuel tax, it is viewed as a declining 
revenue source to fund Oregon’s road system.  
The report of the National Surface Transportation Infrastructure Financing 
Commission established by US Congress states that from 1980 to 2006, the total 
number of miles travelled by motor vehicles increased by 97 per cent, whereas the 
total number of highway lane miles grew by only 4.4 per cent over the same 
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 The Commission’s report states that the federal Highway Trust Fund faces 
a near-term insolvency crisis, and the problem will worsen with reduced federal 
motor fuel tax revenues.
407
 The Commission recommended a transition from a fuel 




The Oregon highway system has also not grown quickly enough to meet the needs of 
Oregon’s motoring population. In 1960, Oregonians drove 4.9 billion miles on 
18 478 lane miles of the state highway system. Forty years later, in 2000, 
Oregonians’ driving has quadrupled to 20.5 billion miles, but the number of lane 




Oregon fuel tax revenue is expected to decline further as Oregonians are likely to 
have a reduced need for fuel due to a number of reasons: increase in the hybrid 
electric vehicle population; increase in price of oil as more expensive oil extraction 
technologies are employed; or a shift into the use of alternative fuels.
410
 It is this 
problem, together with the fact that a long lead time is necessary to bring about any 
change, that has provided the state of Oregon with the impetus to investigate a new 
revenue system for road funding.  
In 2001, Oregon commenced a government-backed study into replacing Oregon’s 
gas tax with a mileage tax. The final report of Oregon’s Mileage Fee Concept and the 
Road User Fee Pilot Program was released by the Oregon Department of Transport 
(ODOT) in November 2007. The report states that the current gas tax system in 
Oregon has the inherent flaw of not having a direct nexus to road use. Oregon’s 
Constitution mandates this nexus to determine the funding allocation for its roads. It 
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is anticipated that in 10 to 15 years, the gas tax will have failed its original intended 
purpose of being a reliable source of revenue for the state’s road system.
411
 
The advantages and disadvantages of the gas tax as identified by ODOT are stated in 
Table 5.5. 
 
TABLE 5.5: Advantages and Disadvantages of the Gas Tax in Oregon  
Advantages Disadvantages 
Raises substantial revenue, ie 60% of road 
revenue in 2007 
Not directly connected to the burden the 
vehicle places on the highway system 
Ease of payment by consumer as part of the 
fuel bill 
Vehicle fuel efficiency improvements result 
in reduced tax payments per vehicle mile 
travelled 
Ease of collection within the commercial 
transaction from the distributor 
 
Easy to administer as the tax is collected by 
a small number of distributors 
 
Low cost of administration  
Minimal evasion potential  
Protects privacy as consumer is not revealed  
Minimal burden on retail businesses  
Source: Oregon’s Mileage Fee Concept and Road User Fee Pilot Program 
 
Although the Oregon mileage fee concept is premised on a funding crisis for their 
highway system and not aimed at reducing oil use or emissions, the study is still 
important for this thesis in designing the LET principles, as lessons can be drawn 
from the manner in which decisions were made, and the work and the time involved 
in bringing about a change in Oregon’s fuel tax system.  
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5.4.2 The Mission Statement and Formation of the Road User Fee 
Task Force 
The Oregon Legislative Assembly enacted a House Bill to create a Task Force to 
conduct the mileage fee study. The aim of the Task Force was to develop and design 
a revenue collection system for Oregon’s roads and highways, being an alternative to 
motor fuel taxes, on the basis that an efficient transport system is critical for 
Oregon’s quality of life and the revenues available for highways and local roads are 
inadequate to preserve and maintain existing infrastructure, reduce congestion and 
improve service. The current gas tax in Oregon is anticipated to become a less 
effective mechanism for meeting its long-term revenue needs as cars become more 
fuel efficient and alternative sources of fuel are identified, and there is no direct 
relationship between the gas tax and the use of roads and highways.
412
  
The Task Force in Oregon had the approval of its government. It comprised 12 
members who were appointed for a term of four years as follows: two members 
appointed from the House of Representatives and appointed by the Speaker of the 
House of Representatives; another two members from the Senate, appointed by the 
President of the Senate; four members appointed by the Governor, the Speaker and 
the President acting jointly from representatives of the telecommunications industry, 
the highway user group, the Oregon transportation research community and the 
national research and policy-making bodies; one member to be an elected city 




The purpose of the Task Force as stated by the Oregon Legislative Assembly was to 
study alternatives to the current taxation of highway use through motor vehicle fuel 
taxes. The Task Force was commissioned to gather public comments and make 
recommendations to the Department of Transportation and the Transport 
Commission on the design, evaluation and implementation of pilot programs. It was 
required to report to the Legislative Assembly on its work at each regular session. 
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Any official action by the Task Force required the approval of the majority of the 
Task Force members.  
 
5.4.3 Proceedings of the Road User Fee Task Force and the 
Mileage Fee Concept – March 2003 
The proceedings of the of the Road User Fee Task Force mileage fee concept, 
including the criteria to develop the mileage fee concept, the issues in designing the 
mileage fee concept and the various options or scenarios in collecting the fee, are 
examined in detail in this part, as they highlight the areas that would need to be 
examined in developing the LET concept in Chapter 6. 
The Road User Fee Task Force held eight meetings from 30 November 2001 to 15 
November 2002. During these meetings, the Task Force adopted a public outreach 
process and received comments from a number of stakeholders.
414
 The Task Force 
released its first report to the 72
nd
 Oregon Legislative Assembly in March 2003. The 
report described a new vision of the mileage fee concept being a distance-travelled 
charge based on the amount a vehicle owner/operator uses the road system, and 
recommended the criteria for developing the mileage fee concept including the 
critical issues to be resolved in designing the mileage fee. The Task Force 
commissioned research consultants from the Oregon State University (OSU) and 
Portland State University (PSU) to develop scenarios for collection of the mileage 
fee.  
The Task Force recommended that the configuration of a mileage fee should be 
developed according to the following criteria: 
- Accuracy: The configuration of any mileage fee mechanism should facilitate 
accurate determination of distance travelled. 
- Reliability, Security and Technological Feasibility: The technology used 
for a mileage fee must be reliable, secure and technologically feasible. 
- Minimal Evasion Potential: The configuration of any mileage fee 
mechanism should allow minimal opportunities for evasion or fraud. 
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- No Charge for Mileage outside Oregon: The mileage fee should be state-
based and not apply to mileage travelled by Oregonians outside the borders of 
Oregon. 
- Minimal Burden on Private Sector: The capital expenditures and the costs 
of collection for a mileage fee should minimally burden the private sector. 
- Retrofitting Affordability: Any retrofitting of new technology into older 
vehicles should be affordable. 
- Seamless Transition: Transition to a mileage fee should be essentially 
seamless, with no more than an incidental loss of fuel tax revenue. 
- Privacy: Oregonians must be assured that the technology used for any 
mileage fee is not used to violate the level of privacy expected by the general 
public. 
- Cost of Administration: Operating costs for administration of a mileage fee 
should not be a substantial percentage of the revenue raised.
415
 
It should be noted that such criteria will need to be examined for the LET in Chapter 
6.  
The Task Force recognised that several issues had to be resolved in designing a 
mileage fee.
416
 Similar issues will also arise for the LET and will need to be resolved. 
- The technology: The technology supporting the mileage fee must perform 
the following functions: Calculation of mileage travelled only within Oregon; 
data storage; data transmission; data processing and calculation of fee owed. 
According to the Task Force, the GPS device and the Audio Video Interleave 
(AVI) with odometer tag device, both combined with radio frequency 
mileage data transmission, offer the most functional and reliable technology 
upon which to base a mileage fee. The data recorded by the technology needs 
to be weighed against privacy. The Task Force recommended that only the 
summary mileage data should be transmitted and not the data on continuous 
vehicle locations, in order to provide a technological safeguard to 
Oregonians. 
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- The expense of retrofitting: The technology choice must be viewed in 
relation to its cost. The Task Force recognised that retrofitting GPS devices 
into every Oregon passenger vehicle was cost prohibitive over a short time 
frame and although the retrofitting of AVI devices is affordable, the AVI 
devices have a limited application. The Task Force concluded that retrofitting 
of odometer tag devices is more affordable than GPS. 
- Phasing: The Task Force recommended that the mileage fee only apply to 
new or newly registered vehicles. This would entail a long phase-in period of 
about 20 years as a practical necessity. This implies that during the phase-in 
period, it would be necessary to retain both the fuel tax and the mileage fee. 
However, the owner or operator of a passenger motor vehicle in Oregon 
should not be assessed on both a fuel tax and a mileage fee without receiving 
a credit for one of them. 
- Public versus Private Administration: The Task Force recommended a 
private fee collection mechanism as more likely to be cost effective and 
administratively efficient. 
The aim of the Task Force was to come up with alternatives to gradually replace the 
current fuel tax system. Under the current fuel tax system, payments to the revenue 
authorities for the tax do not occur at the retail service station level but rather at the 
first point of wholesale distribution in the state (ie ‘at the rack’). Retail stations then 
reimburse the gasoline distributor, and the motorists in turn reimburse the retail 
stations. The current fuel tax system and the new mileage fee system would be 
required to operate together during the phase-in period, but without a duplication of 
charges. This was taken into consideration in the six mileage fee collection scenarios 
that were developed by research consultants from the Oregon State University (OSU) 
and Portland State University (PSU), each scenario being differentiated by mode of 
fee collection and payment as discussed below.  
- Scenario One: Under this scenario, actual mileage data would be uploaded to 
a central data and fee collection centre for fee calculation and monthly 
billings to owners of passenger vehicles using Oregon’s road system. The 
user receives credit for gas tax paid.
417
 The cost of an electronic odometer in 
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the form of a GPS was estimated to be about USD500 compared with 
USD125 if an odometer tag is used. 
The main advantages of Scenario One are: technology exists for the accurate 
gathering of VMT data; the mileage travelled could be precisely calculated; 
independent billing allows complete separation from gas tax collection; and it 
is possible to phase in congestion tax or other rate adjustments. The 
disadvantages include: a long phase-in period; high start-up, overhead and 
data transmission costs; erratic fee collection leading to increased collection 
costs and a moderate change in user tax payment habits.
418
 
- Scenario Two: Under this scenario, mileage fee application would occur at 
the point of sale at the service station, whereby the service station would 
collect the user fee. However, the gas tax would continue to be collected at 
the distributor level. Actual mileage data would be uploaded to the service 
station’s computer for fee calculation and payment. All operators of vehicles 
containing an electronic odometer would be charged a fee based on vehicle 
miles travelled since last fuelling. The user would receive a credit for 
estimated fuel tax paid. Mileage data collection would occur via electronic 
odometer, either GPS or odometer tag technology. The transmission of 
summary mileage data (and not vehicle location movements) would occur by 
radio frequency to local readers at the service station.  
The main advantages of Scenario Two are: technology exists for accurate 
gathering of VMT data; the mileage travelled could be precisely calculated; 
gas tax would continue to be collected at the distributor level whereas 
mileage fee payment would occur at point of retail gasoline sale and is thus 
associated with a necessary purchase; it requires no change in user tax 
payment habits; and it is possible to phase in congestion tax or other rate 
adjustments. The disadvantages include: a long phase-in period; high tax 
administration costs; possible public confusion and a high technological 
burden on service stations.
419
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- Scenario Three: Under this scenario, both the mileage fee and gas tax 
charges would occur at the point of sale at the service station. Actual mileage 
data is uploaded to service stations for fee calculation and payment. Switch at 
gas pump (electronic or manual) determines which user pays mileage fee and 
which user pays gas tax. Under this scenario, the incidence of gasoline sale 
tax is shifted from the distributor level to service station level. Service 




The main advantages of Scenario Three are: technology exists for accurate 
gathering of VMT data; the mileage travelled could be precisely calculated; 
mileage fee payment occurs at point of retail gasoline sale and is thus 
associated with a necessary purchase; it requires no change in user tax 
payment habits; and it is possible to phase in congestion tax or other rate 
adjustments. The disadvantages include: a long phase-in period; high tax 
administration, collection and enforcement costs as service station collects 




- Scenario Four: This scenario is the same as Scenario Two, except that the 
mileage data is estimated as a function of the amount of gasoline purchased 
and the EPA fuel efficiency rating for the vehicle. Under this scenario, the 
actual recording of mileage is not relevant. The user would receive credit for 
the gasoline tax paid. Gasoline stations would forward the fees collected to 
the Highway Fund minus an administrative charge. The incidence of gasoline 
taxation would remain at distributor level. The service station would apply a 
credit for gas tax paid against the mileage fee before forwarding the net 
amount to the Highway Fund. If gas tax paid exceeded the assessed mileage 




The advantages under Scenario Four include: low cost of retrofitting vehicles 
with technology to gather estimates of VMT data; short phase-in period; 
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mileage fee payment occurs at point of retail gasoline sale and is thus 
associated with a necessary purchase; no change in user tax payment habits; 
and it is possible to phase in congestion tax or other rate adjustments. The 
disadvantages of Scenario Four include: low VMT accuracy; high tax 
administration costs; increased consumer confusion; no integration of 




- Scenario Five: Under this scenario, mileage data is uploaded to the 
Department of Motor Vehicles (DMV) locations for fee calculation and 
payment as a condition of registering passenger vehicles. User receives credit 
for gas tax paid. DMV would forward fees to Highway Fund.
424
 
The advantages of Scenario Five were identified as follows: technology exists 
for accurate gathering of VMT data; the mileage travelled could be precisely 
calculated; mileage fee payment occurs at DMV locations as a condition of 
registration renewal and not integrated with the gas tax collection, thus 
resulting in less consumer confusion; manageable increased enforcement and 
collection costs; and it is possible to phase in congestion tax or other rate 
adjustments. The disadvantages include: high phase-in period; there might be 
a loss of revenue to the state during the phase in period if registration fee 
payment schedule is maintained at two to four years. Residents moving into 
and out of state might avoid mileage fee payment; it requires a small change 
in user tax payment habits and the mileage fee assessed might not be charged 
in ‘real time’ (ie monthly) if registration fee payment schedule is maintained 
at two to four years and thus less likely to impact user behaviour.
425
 
- Scenario Six: This scenario involves a state-wide spot tolling system through 
electronic onboard devices. All passenger vehicles would be equipped with 
inexpensive automatic vehicle identification devices. The 7500 mile state 
highway system would be equipped with approximately 2000 roadside 
reading gantries and an optical recognition system. Drivers of passenger cars 
would be required to display smartcards to pay for the toll that reflect 
                                                 
423
 Ibid Appendix N-4.  
424
 Ibid Appendix S-1.  
425
 Ibid Appendix N-4.  
179 
 
approximate VMT based on the AVI devices. The charge could vary by time 
of the day and the direction of driving to take into consideration congested 
areas. The smartcards would either contain prepaid electronic funds or engage 
a transaction involving credit or debit card or automatic withdrawal from a 
bank account. ODOT would authorise purchase of smartcards through the 
mail, at retail outlets or at toll plazas within Oregon’s borders. ODOT would 




The advantages of Scenario Six include: the existence of technology for 
collecting high levels of revenue in this fashion; the collection can be kept 
independent of gas tax or replace gas tax; the phase-in period can be 
relatively short following construction of infrastructure for roadside reading 
devices; and congestion pricing can be easily implemented without additional 
infrastructure expense or phase-in. The disadvantages include: reduced VMT 
accuracy; start-up costs can be very high; administration costs could be 
moderate; it requires a large change in public tax payment habits; it would not 
allow for rate adjustment changes and it would not be possible to include all 
the roads within the system.
427
 
The advantages and disadvantages of the six scenarios are summarised in Table 5.6. 
 
TABLE 5.6: Advantages/Disadvantages of Proposed Scenarios  
Advantages/Disadvantages Scenarios 
 1 2 3 4 5 6 
Advantages       
Technology: Exists for gathering accurate or a good estimate 
of VMT data in this fashion 
√ √ √ √ √ √ 
VMT Accuracy: Mileage travelled could be precisely 
calculated 
√ √ √  √  
Collection: Independent billing allows complete separation 
from gas tax collection 
√    √ √ 
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Collection: Mileage fee payment occurs at point of retail 
gasoline sale and thus associated with a necessary purchase 
 √ √ √   
Public Acceptance: Requires no change in user tax payment 
habits 
 √ √ √   
Congestion Pricing: Enabled after full phase-in √ √ √  √ √ 
Other Rate Adjustments: Allows other overlays (eg fuel 
efficiency) 
√ √ √ √ √  
Phase-in Period: Relatively short    √  √ 
Enforcement: Manageable increased enforcement and 
collection costs 
    √  
       
Disadvantages       
VMT Accuracy: Mileage travelled would be approximated    √  √ 
Phase in Period: Long phase-in period √ √ √  √  
Start Up Costs: Likely to be high √     √ 
Overhead Costs: Likely to be very high √      
Data Transmission Costs: Likely to be high, especially if 
cellular transmission is the preferred mode 
√      
Collection: Erratic because non-payment is more likely than 
under the gas tax 
√  √    
Enforcement: Dramatic increase in costs likely for 
enforcement and collection 
√  √    
Public Acceptance: Requires change in user tax payment 
habits 
√    √ √ 
Private Sector Burden: The technology requirements imposed 
on service stations could be significant 
 √ √ √   
Tax Administration: High to moderate cost  √ √ √  √ 
Congestion Pricing: Enables only a stand-alone system    √ √  
Public Behaviour: Less likely to impact on behaviour       
Tax Efficiency: Loss of revenue from residents moving in and 
out of state 
    √  
Other Rate Adjustments: Not possible      √ 
Partial Coverage: Not practical to cover all the roads       √ 
 
For purposes of pilot testing, the Task Force expressed a vision for the design of a 
mileage fee involving collection at either fuel service stations or at an independent 
centre as stated in Scenarios One and Two above. Mileage data would be gathered 
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through an ‘electronic odometer’ such as a GPS or odometer tag. The mileage data 
from the electronic odometer would be uploaded to data readers via radio frequency 
transmission and forwarded to a computer for fee billing. The rate applied would be 
approximately 1.22 cents per mile driven, which is roughly equivalent to the current 
state fuel tax on gasoline.
428
 
The vision would require all new vehicles to be fitted with electronic odometers with 
no retrofitting required for existing vehicles. Thus a long phase-in period of about 20 
years would be necessary for the state to operate both the fuel tax and the mileage fee 
system. Motorists’ privacy would be protected by a design for the data transmission 




From 2003 to 2005, the Task Force further developed the mileage fee and congestion 
pricing concepts of the new revenue system. The transformation from concept to 
design framework was reported to the 73
rd
 Oregon Legislative Assembly in 2005.
430
 
This is discussed in the next part. 
 
5.4.4 Strategy to Move the Mileage Fee Concept to the Design 
Framework: Report to the 73
rd
 Oregon Legislative Assembly 
– June 2005. 
The Task Force made recommendations on the design framework of the mileage fee 
system based upon the already determined policy objectives as discussed in 5.4.3 
above.  
The Task Force recommended that the mileage fee should be collected by the service 
stations since the ODOT requirement specified that the system developed should not 
require any additional actions on the part of motorists relative to what occurs 
currently. Under the Task Force recommendation, the motorist will purchase fuel as 
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they currently do. Those motorists with non-equipped vehicles will pay their state 
gasoline tax at the pump as they currently do. Those vehicles that are equipped for 
the mileage fee will be exposed to an electronic calculation whereby state gasoline 
tax is deducted and mileage fee is added to the price of fuel.
431
 
The problem that the Task Force encountered was how the service stations would be 
able to account to ODOT the mileage fee collected from the owners of equipped 
vehicles, less the gas tax credited to those vehicle owners, without imposing an 
administrative obligation on the service station. To solve this problem, the Task 
Force developed an administrative system called Vehicle Miles Travelled Collected 
at Retail (VMTCAR). Under the VMTCAR system, the gasoline tax reimbursement 
from the retail station to the distributor at the point of distribution will remain the 
same. The only change will involve the information submitted to ODOT. The service 
station would need to provide the following information to ODOT: 
- Amount of fuel purchased by customers at the station subject to VMT 
charges for a given period; 
- The amount of mileage fees paid by mileage fee payers during the same 
period. 
The service station retailer would not remit to ODOT the total mileage fee paid by 
the customer since the service station retailer has already reimbursed the distributor 
the gasoline tax and the distributor has already paid the gas tax to ODOT. The only 
amount the retailer would remit to ODOT is the difference between the prepaid gas 
tax and the mileage fee. This amount would be calculated by ODOT from the 
information provided to ODOT by the service station retailer, as stated above. ODOT 
would invoice the retailers monthly if the mileage fee collected is greater than the 
prepaid gas tax, but if refunds are owing to the retailer, than ODOT would pay the 
retailer on a weekly basis.
432
  
The next issue for the Task Force was how the service station would calculate the 
mileage fee. ODOT required the system to indicate to the user the amount spent on 
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fuel and the amount of mileage fee paid. Two possible electronic scenarios for 
calculating the fee at fuelling stations were proposed.
433
  
The first was a one-way communication from the vehicle’s device to a host computer 
located at the service station through a wireless data reader that would read the stored 
mileage. The host computer would also request the prior paid zone mileage 
information from a central computer at ODOT and then compute the VMT fee. The 
host computer would then direct the service station’s POS system to incorporate the 
proper fee into the fuel purchase transaction in lieu of the gas tax, and transfer the 
new latest ‘paid for’ zone mileage to the central ODOT computer for updating. The 
vehicle’s mileage data is not updated in the one-way communication system. 
The second scenario was a two-way communication from and to the vehicle’s device. 
Wireless data readers at or near a fuel dispenser would read two mileage readings 
from the motor vehicle device, ie the total Oregon VMT and the paid-for Oregon 
VMT and pass it onto the host computer at the service station to calculate the 
difference between the two mileage readings. This data would be made available at 
the service station’s POS and included in the purchase transaction. After completing 
the transaction, the vehicle’s total paid for mileage data is updated via the two-way 
communication system.  
Under the system recommended by the Task Force, the vehicles would need to be 
fitted with a device that calculates the mileage. This device had to be examined from 
the point of view of the cost and privacy issues. The service station would also need 
to be fitted with mileage fee collection technology and a database at the ODOT level 
to receive mileage information.  
The Task Force recommended that the device to be fitted in the motor vehicle would 
use hybrid technology by applying the best attributes of odometer-based technology 
and GPS receiver-based technology. The hybrid technology uses the odometer’s 
speed sensor to measure miles travelled and a GPS receiver to indicate which zone 
the vehicle is travelling in and thus which zone ‘odometer’ should accumulate the 
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mileage. This technology would satisfy the ODOT requirement that the mileage data 
(VMT) collection within predefined geographic zones be accurate.
434
  
Another requirement from ODOT was that the motor vehicle device must protect the 
privacy of Oregon’s citizens and not track drivers to a greater degree than the 
existing payment systems required. The Task Force examined the privacy concern 
arising from the use of the GPS technology that the Government may use the mileage 
fee system to track motorists’ movements. The Task Force noted that the GPS 
receiver recommended by ODOT and the Oregon State University (OSU) School of 
Engineering has the ability to generate location and time data, but cannot transmit 
this information wirelessly or save a large amount of this data. Therefore the Task 
Force intended to use the GPS receiver to only answer questions with a simple ‘Yes’ 
or ‘No’, the questions being, ‘Is the vehicle travelling in Oregon?’ and ‘Is the vehicle 
travelling in a smaller jurisdictional area such as the city?’ The Task Force would not 
use the device to save the location data or transmit the data to another entity, and the 
privacy of Oregon’s citizens would thereby be protected.
435
 
The data collected from the vehicle device had to be accurately transmitted to the 
service station. According to the Task Force, the mileage fee system requires the 
installation of the mileage fee collection technology at the service station and a 
central computer and database at the ODOT level. The Task Force proposed using 
short-range radio frequency for transmission of mileage data. As part of its overall 
and integrated set of privacy protection, the Task Force wanted to avoid systems with 
broad transmission range capabilities, such as cellular, that would enable tracking of 
vehicular movements. The OSU researchers reported that the maximum range for 
radio frequency technology was 300 feet but expected to refine this technology so 
that transmission would be limited to the particular reader aligned with the fuelling 
pump, thus preventing data theft.
436
 
As regards the cost of state-wide implementation, according to the Task Force, the 
estimated cost of the on-vehicle prototype would be less than USD250. All service 
stations would require mileage data readers to be installed at an approximate cost of 
USD290 per pump. The cost of the mileage fee collection technology would depend 
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upon the nature of the existing POS system and some may only require an 
inexpensive software upgrade. The cost of the central computer database would be 
less than USD35 million state-wide as estimated by an ODOT economist.
437
 
The Task Force had to address numerous policy issues in setting the rate structure. 
According to the Task Force analysis, if the mileage fee is designed as a true user 
charge, then a flat rate should apply to all vehicles, since all vehicles require the 
same level of service from the road system, eg bridges, signs, pavements, exits, 
lighting, etc. However, the Task Force considered that the environment and energy 
policy point towards a higher rate to emphasise user responsibility, eg emissions. 
Social equity concerns were also required to be taken into consideration, such as the 
types of vehicles driven by less affluent people and the impact of the rate structure 
upon them. The Task Force considered that a graduated rate structure could be the 
answer, whereby a base rate similar to a flat fee could apply to every passenger 
vehicle and then a premium fee structure could apply to provide a disincentive for 
use of vehicles with particular characteristics, eg fuel, efficiency rating, weight, size 
and emissions rating.  
The Task Force also considered that the fees could be varied to take into 
consideration the zones and times of day with the aim of reducing congestion. 
However, the Oregon constitution has an equal protection clause, and therefore peak 
period pricing cannot be legally implemented until all vehicles are equipped to come 
within the mileage fee system.
438
 
As regards the auditing of the mileage fee system, the Task Force accepted that 
effective audit would include observation, inspection and random tests at both the 
retail station level and the individual vehicles level.
439
 
These Task Force recommendations of the technical, operational and administrative 
features of the mileage fee strategy are summarised in Table 5.7. 
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TABLE 5.7: From Concept to Design Framework: System Recommendations 
for Incorporating Oregon’s Policy Objectives into a Mileage Fee Strategy  
How the Mileage Fee System Works  
(Key Technical, Operational and Administrative Features) 
Related Elements of 
Oregon Policy 
Framework 
How does the new mileage fee system ensure that everyone 
pays fairly for Oregon’s roads? What about out-of-state 
vehicles?  
- All motorists will contribute to Oregon’s roads. A 
mileage fee will be collected from motorists operating 
new vehicles equipped with manufacturer-installed 
instruments that meet prescribed specifications. 
Motorists with older vehicles will continue to pay the 
fuels tax at the pump. 
- Proven technology ensures that only in-state miles will 
be subject to mileage fee – the VMT data would be 
collected electronically by zone (eg state) through 










Differentiation of State 
Boundaries. 
How is a vehicle’s mileage data collected, used and stored? 
How does the system balance the need for accuracy and 
auditing with privacy concerns?  
- No tracking or storage of motorist movements will be 
required for system compliance and accuracy. The on-
vehicle device’s GPS receiver generates location data 
only for the purpose of identifying zones where 
mileage accumulates. VMT data and vehicle 
identification would be read from vehicles by readers at 
retail fuelling stations via short-range radio frequency 
communications. There would be no transmission of 
travel location points at any time to anyone. Only 
private sector entities would be involved with installing 
and maintaining the on-vehicle device, and operating 
the service station equipment for receiving the 





System Accurate and 
Reliable. 
 
Protection of Privacy. 
How will motorists pay the new mileage fee?  
- No behaviour change required of motorists. Motorists 
would experience no change in payment process. 
 
Ease of Use by Motorists. 
What will the new mileage fee mean to fuel retailers or 
distributors? 
- Negligible change in administrative burden to fuel 
retailer. There will be no more employee involvement 
in collecting the mileage fee than for the existing gas 




Minimal Burden on 
Private Sector. 
How will the transition be handled?  
- Transition will not result in any revenue disruption. 
The new system could take close to 20 years for full 
 




How the Mileage Fee System Works  
(Key Technical, Operational and Administrative Features) 




- The state fuels tax would be maintained for non-
equipped vehicles and for system redundancy. 
transportation revenues 
for Oregon’s roads. A 
reliable back-up system 
should be built into the 
new system. 
Is the system and its related technologies reliable and 
affordable? 
- Oregon State University (OSU) research specialists 
select from proven technology. 
- Capital and administrative costs are minimised through 
appropriate policy and technology choices. State-wide 
capital costs for fuelling station equipment and 
computing technology will be less than USD35 million. 
 
 
Technology that is 
feasible, reliable and 
secure. 
System affordability. 
Source: Oregon Department of Transportation Office of Innovative Partnerships and 




In April 2006, ODOT launched a 12-month pilot program to test the technological 
and administrative feasibility of the mileage fee concept. The program included 285 
volunteer vehicles, 299 motorists and two service stations in Portland. The key 
findings of the pilot program
441
 are discussed in the next part. 
 
5.4.5 The Oregon Pilot Program  
The Road User Fee Task Force directed ODOT to test the real world feasibility of the 
Oregon Mileage Fee Concept. The Federal Highway Administration (FHWA) funded 
the bulk of the project with three targeted grants totalling USD2.1 million over six 
years and the state of Oregon contributed USD771 000 in matching funds.
442
 
The project partners were: Oregon State University, Portland State University and 
Leathers Fuels, who permitted ODOT to replace POS systems and install mileage 
reading equipment. ODOT developed a recruitment plan incorporating print and 
radio advertising, press releases, and an informational website. ODOT registered 285 
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participant vehicles, offered participants USD300 per vehicle for their full 
participation in the pilot program, payable as shown in Table 5.8. 
 
TABLE 5.8: Compensation to Participants of Pilot Program  
Milestone Compensation USD 
Installation Complete 50 
Beginning Independent Mileage Read #1 25 
Middle Independent Mileage Read #2 25 
Final Independent Mileage Read #3 25 
De-installation and Final Survey Complete 175 
Source: Oregon Department of Transport 
 
The actual pilot program had three phases: the control phase; the test phase and 
wrap-up phase. 
The first phase was the control phase that was scheduled for the first five months of 
commencing the pilot program. The purpose of the control phase was to establish a 
baseline of participant driving behaviour. Participants had to purchase fuel from the 
two service stations that were equipped with mileage readers at least twice a month, 
but continue to pay gas tax. This phase also involved working through difficulties. 
Difficulties identified in the first few months included ODOT receiving complaints 
from some participants about batteries draining unexpectedly. ODOT responded with 
a program-wide bulletin detailing the problem, offering the temporary cautionary 
solution of unplugging the on-vehicle device if a vehicle would be unused for several 
days, and replacing the spent batteries. 
The second phase occurred in months six to ten of the program and was called the 
test or experimental phase. The participants were divided into three different groups 
during this phase: the control group, the Vehicle Miles Tax (VMT) group and the 
Rush Hour group. The control group continued paying the gas tax. The participants 
in the VMT group were charged a mileage fee of 1.2 cents per mile less the gas tax 
of 24 cents per gallon. Participants in the rush hour group paid a fee of 10 cents per 
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mile for driving during the rush hours of 7–9AM and 4–6PM Monday through to 
Friday, excluding holidays within the Portland metropolitan area.  
The participating motorists did not actually pay the mileage fee or rush hour fee at 
the pump during the field test, regardless of group. Instead, ODOT charged the 
mileage fee or rush hour fee to an endowment account. Based on the driving history 
during the control phase, ODOT established individual endowment accounts to pay 
for the fees, so that the endowment account would equal zero at the conclusion of the 
field test.  
ODOT notified participants of their endowment balances every few weeks, giving 
them information that could help them modify their driving habits in order to reduce 
the mileage fee charged to their account balance and maximise their reward at the 
completion of the pilot program. Any endowment balance remaining at the end was 
granted to the participant, thus providing an economic incentive that was intended to 
mimic real-life incentives to save money by driving more consciously. 
The final stage of the pilot program was the field test wrap up. ODOT held a pizza 
party to thank those participants who had completed the field test. Approximately 
one-fifth of the final 260 participants attended, giving both ODOT and motorists a 
chance to discuss one-on-one the successes and difficulties of the pilot program. 
The pilot program results were evaluated using criteria established by ODOT, being 
administration, cost, net revenue generation potential, hardware and software, 
systemic precision, evasion potential, usefulness for phasing and partial 
implementation, adaptability to congestion pricing and public acceptance. Some of 
these evaluation criteria have been used in Chapter 7 of this thesis against which the 
LET has been evaluated.  
As regards administration of the mileage fee, the pilot program successfully 
demonstrated that the mileage fee could be implemented alongside and integrated 
with the gas tax collection system.
443
  
The pilot program demonstrated that the mileage fee differential collected at the 
service stations involves the addition of a fairly inexpensive automated transaction 
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recording using VMTCAR and this automated system would greatly minimise the 
administrative burden to the state and the service stations.
444
  
The mileage fee system would satisfy its potential to generate revenue for road 
funding as the revenue would not be eroded with an increase in electric and 
alternative fuel vehicles or improvement in fuel efficiency of the vehicle fleet.
445
  
As regards the hardware and software evaluation, there was a three per cent or 18 
days of malfunction of technology between the two service stations, where the 
mileage fee transactions could not be calculated due to a variety of component 
failures including: problems with POS system, lost power, not knowing that the cable 
or equipment were accidentally disconnected, DSL communications problems and 
OSU web-server downtime. There were two main types of on-vehicle devices used in 
the field test to collect the mileage data. One device used speed data from the 
vehicles’ On-Board Diagnostics-II (OBD-II) port. The second device used a GPS 
receiver to compute mileage from vehicle position data derived after sufficient GPS 
satellite signal acquisition. Overall accuracy of the on-vehicle devices was on 
average within two per cent and this was considered very high. However the on-
vehicle devices retrofitted into participating vehicles created some difficulties during 
the pilot program. Sixty-eight participants reported that the on-vehicle devices 
drained their car batteries. In the pilot program the participant motorists were 
occasionally charged the gas tax instead of the mileage fee. However, it was noted 
that although the vehicle-to-pump association was not sufficiently reliable, once the 
association was successfully made, the system was completely reliable in 
downloading the mileage information from the on-vehicle device.
446
 
The pilot program demonstrated that the mileage fee could be calculated and 
collected with sufficient precision. The evasion potential was noted to be minimal. 
The system was ideally suited for phasing and partial implementation and was 
adaptable to congestion pricing.
447
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An evaluation against public acceptance showed that the public would accept the 
implementation of the on-vehicle devices as the cost was embedded in the purchase 
price of the vehicle. As regards the convenience of the mileage fee system, the pilot 
program results showed that participants believed the mileage fee system to be 
convenient and the statistics were as follows: 
- 71 per cent of the participants were satisfied with the requirements; 
- 25 per cent of respondents had problems with equipment function; 
- Six per cent needed reimbursement when the experimental prototype 
equipment failed; and 
- 91 per cent of the participants agreed to keep the equipment and stay with 
the same fee structure if the program was extended to include all service 
stations. 
It was noted that participants on both the motorists and service station side were 
sceptical at first about the mileage fee. Concerns included: 
- worry about damage to vehicles from equipment installation; 
- lack of knowledge about the mileage fee; 
- mistrust of the technology; and  
- doubts about its utility and overall acceptance. 
Participant concerns about protection of personal information during the course of 
the study started low and satisfaction with privacy safeguards remained high 
throughout the project. At the study wrap-up discussion it was noted that participants 
expressed an understanding of the fairness of the mileage fee system and that the 
more one drives, the more one pays. As regards transparency, it was noted that 
participants found the receipts from the service stations provided a second check on 
mileage recorded, and provided a detailed breakdown (in certain experimental 
groups) of charges per zone and time. The on-vehicle mileage screen provided a real 
time alert for when a vehicle changed zones. Participants knew ahead of time what 
the fee rates were for each of the zones. Seventy per cent of motorists were satisfied 
with the accuracy of the equipment, and of those who were not, 14 percent could 
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readily compare the accuracy of the pilot technology’s mileage count against their 
car’s own odometer to provide an easy check to ensure the system’s accuracy.
448
 
As part of the pilot program, participants agreed to take part in three surveys. The 
owner and managers of the service stations agreed to be interviewed regarding their 
experiences with the program. Three surveys were conducted at the beginning, 
midpoint and end of the field test and they provided ODOT with an insight into the 
experience of the participant motorists. The results of these surveys are stated in 
Appendix 2 of this thesis. 
The next part explores ODOT’s critical analysis of the motorist and station operator 
response-behaviour and the pathway to implementation of Oregon’s mileage fee 
concept. 
 
5.4.6 ODOT’s Critical Analysis and Pathway to Implementation 
ODOT was able to conduct a limited analysis of participant behaviour. Surveys and 
interviews provided ODOT with direct information on how volunteers perceived the 
technology and their changes in travel behaviour. This information provides useful 
insights into behaviour change that could occur from the implementation of a LET. 
ODOT’s behavioural research objectives for the pilot program included the 
following: 
1. Determine whether switching from the gas tax to a mileage fee would cause 
motorists to change their driving behaviour; and 
2. Determine whether motorists would change their behaviour in response to 
differential pricing associated with congestion.
449
 
The answers to both the objectives were found to be in the affirmative. On the first 
objective it was noted that the VMT group showed a surprising 12 per cent reduction 
in total miles or more than three miles per day. The price per mile for the VMT 
group was set to approximate the gas tax, so little change in behaviour was 
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anticipated for this group. Surprisingly, however, 10 of the households in the VMT 
group reported that someone in the household started taking the train, took up biking, 
or began walking to save money through the program. Comments in the surveys and 
in a focus group session indicate that some of the participants in the VMT group did 
indeed reduce their driving based on more awareness of the number of short trips 
being taken and the number of miles driven.
450
 
On the second objective it was noted that the reduction in total miles for the rush 
hour group was even larger than the reduction for the VMT group and, as expected, 
this group also reduced the number of peak miles driven. ODOT and the research 
team had initial concerns that the lower off-peak charge would encourage rush hour 
motorists simply to shift into the ‘shoulders’ of the peak periods. Not only did this 
not happen, but notably, the reduction in peak miles was accompanied by further 
reductions in off-peak miles. Twelve of the 84 households in the rush hour group 
reported that someone in the household began using alternative transportation modes 
to save money. Twenty-six also reported that someone in the household changed 
either the time or distance of travel to save money. Mostly this was by avoiding 
driving in the congestion zone during rush hour. This occurred in 23 households, 
although four households reported grouping errands or consolidating trips and one 
reported using a carpool.
451
 
The overall conclusion of the surveys as reported by ODOT was that although there 
were a few glitches, the system worked well. A major purpose of the survey effort 
was to identify problems that could be corrected. Several issues with the on-vehicle 
devices were noted by the participants, though most were pilot-specific issues that 
would not affect real world program deployment. It was noted that the service station 
owners and operators would require substantial improvements in several areas, the 
most important being the creation of a POS system. Owing to the practical 
limitations only one POS system could be used for the pilot program. It was also 
noted that if the system were mandated state-wide, additional costs for new fuel 
pumps with the required communication capabilities would have to be addressed in 
some cases, but most station owners should already be equipped with the appropriate 
fuel pumps. However, costs associated with accommodating the mileage fee system, 
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such as re-establishing coordination with internal accounting systems would have to 
be addressed. 




1. The concept is viable by using existing technologies in new ways and with 
91 per cent of the participant program agreeing to continue paying the 
mileage fee instead of the gas tax if the program were extended state-wide. 
2. The payment of the mileage fee as part of the fuel bill at the petrol station is 
comparative to the gas tax when it comes to processing and administration 
fees. 
3. The mileage fee can be phased, in taking into consideration the expense of 
retrofitting vehicles with mileage-calculating equipment. 
4. The new point-of-sale system can easily be integrated with the current gas 
tax collection by the State. 
5. The mileage fee concept can support congestion and zone-oriented pricing. 
The pilot program revealed a 22 per cent decline in driving during peak 
periods. 
6. Privacy is protected whereby the only centrally stored data needed to access 
mileage fees were vehicle identification, zone mileage and amount of fuel 
purchased. 
7. The system would place minimal burden on gas businesses as the 
administration is easily automated. 
8. On-vehicle engineering and penalties would ensure minimal tampering with 
the on-vehicle device. 
9. The cost of implementation and administration is likely to be low, with 
service stations required to install mileage reading equipment, and operating 
costs including communications of the mileage information with a central 
database in order to calculate mileage fees and modifications to the station’s 
point of sale system.  
The next step would occur within the next 10 years, and involves additional 
development and testing, working with technology firms and motor vehicle 
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manufacturers to refine on-vehicle technology and incorporate home fuelling and 
multi-state integration of the system.
453
  
The Final Report also noted the following timeline for broad scale implementation: 
- Necessary technology refinements for the on-vehicle devices and fuel pump 
collections, as well as revenue systems integration, may take up to five 
years to complete development after allocation of sufficient funding; 
- Without the lead of the US Department of Transport or the State of 
California, industry acceptance, manufacturing integration and service 
station installations may take over 10 years; 
- Without effective and consistent messaging by officeholders and other 
policymakers across the nation, the experience of disasters may be 
necessary for the public to accept the change to per-mile charges; 
- In the absence of a large, widely-supported effort, broad scale 
implementation might be feasible in 10 to 12 years, on a phased basis; and 
- If only new vehicles are fitted with the required technology, then complete 
implementation would occur over a 30 to 35 year period, from start to 
finish. 
These timelines indicate the time it could take to reform the motor vehicle taxation 
system in Australia with the proposed implementation of the LET. The objective of 
the Oregon project was to trigger a national debate on the future of transportation 
funding in the 21
st
 century and ODOT succeeded in this task. The Oregon 
representatives learnt that other states faced the same problems as Oregon and 
demonstrated a genuine interest in the Oregon approach. Oregon’s pilot program has 
often been cited by American state departments of transportation as a key case study 
to match the states’ infrastructure needs against revenues.
454
 Alabama researchers 
used Oregon’s program as their proxy model for their state road funding and finance 
option called the vehicle mileage road user fee (VMRUF). While ultimately 
recommending short term fixes, Alabama researchers recommended additional study 
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of the per-mile charge and opined that implementation of such a system ‘should be 
given great attention by government officials, financial analysts and the public, 
because it has the best potential for the future.’
455
 The Oregon example has also been 




5.4.7 Lessons for Australia 
Government commitment is the first essential step required to initiate reform. Even 
though the Oregon project is supported by their Legislative Assembly, it takes time 
to investigate and develop a new system. The Road User Fee Task Force in Oregon 
had to investigate 28 different potential revenue sources to design the central feature 
of the new system. The Task Force recommended that the new revenue collection 
system that would replace the fuel tax should be based on road use, directly 
connecting to the burden each user of the road places on the road system. Thus the 
amount paid by the road user would be classified as a fee for service, rather than 
general taxation unrelated to use. According to the Task Force, the new system also 




Another lesson for Australia is that developing a new concept would require the 
involvement of many organisations, including research institutions. In Oregon, six 
mileage fee collection scenarios were developed by research consultants from 
Oregon State University and Portland State University.  
A lesson that could be learnt for Australia from the Oregon study is that a well-
defined pilot study can assist in ironing out implementation problems and increasing 
public acceptance by taking uncertainty out of the proposals. In Oregon, the Road 
User Fee Task Force recommended that ODOT should conduct a pilot program to 
study two strategies in the Oregon Mileage Fee Concept. These two strategies were: 
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Study the feasibility of replacing the gas tax with a mileage-based fee that is 
collected at fuelling stations; and study the feasibility of using this system to collect 
congestion charges. ODOT launched a 12-month pilot program in April 2006, 




An important step in designing a new system is to draw up a set of defined criteria 
within which the system should be designed. The Task Force in Oregon identified 
eight principles as the criteria for designing the new revenue system to implement the 
gas tax. These criteria were:
459
 
- User payment to directly relate to use of road infrastructure and services; 
- The revenue to remain within the local government control; 
- The ability to collect sufficient revenue required to replace the gas tax; 
- The payment under the new system to be transparent to the public; 
- There should not be substantial burden on taxpayers or private entities to 
collect fees and data; 
- The system must be readily enforceable with minimum evasion; 
- The new system should be capable of supporting the entire highway and 
road system; 
- The new system should be acceptable to the public.  
The Oregon case study gives an insight into the factors that would need to be taken 
into consideration in designing the new LET system in Australia. However, the 
Oregon study is only applicable to the state of Oregon and not the whole country. 
There does not appear to be coordination between federal and state policies 
pertaining to energy and infrastructure. 
The situation that initiated the Oregon study was insufficient and declining revenue 
from the current gas tax to support Oregon’s road system. The mileage tax proposed 
in Oregon certainly addresses this problem. The problem is also premised on the fact 
that the Oregon fuel tax revenue is expected to decline further as Oregonians are 
likely to have a reduced need for fuel due to an increase in the hybrid electric vehicle 
population, increase in the price of oil as more expensive oil extraction technologies 
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are employed, or a shift into the use of alternative fuels. Although the problem of 
reduced oil supply is anticipated, the mileage tax does not directly address this 
problem. The mileage tax certainly encourages a reduction in the kilometres driven 
and also encourages the use of public transport. However, the kilometre charge has 
no bearing on the types of motor vehicles on the roads and the amount of fuel they 
consume or the emissions they produce. The motor vehicle fuel consumption 
problem in the US is being addressed by the federal government through regulations, 
ie CAFE standards, as discussed in Chapter 4. A better result could be achieved by 
synchronising federal and state policies. A lack of a truly national energy policy has 
become apparent in the recent campaign for the presidential election to be held on 6 
November 2012. Media reports in the US indicate that a national energy policy is 
difficult to achieve in the US due to the fear of losing votes.
460
 
It is argued in this thesis that an effective approach for Australia is for the Australian 
government to first identify the problem. The problem identified for Australia in this 
thesis is to reform motor vehicle taxes on passenger motor vehicles in order to reduce 
the use of oil. The problem should then be resolved on a national basis and this may 
require changing both state and federal laws. A combined Australian reform is 
required, impacting on both state and federal laws on purchase of the vehicle, annual 
road use, fuelling and the disposal of the vehicle.  
 
5.5 CONCLUSION 
Important lessons have been drawn from the case studies in Norway, the Netherlands 
and Oregon that will assist in designing the tax framework for the LET in Chapter 6. 
The study in Norway points towards political commitment to a system that impacts 
on the purchase of motor vehicles based on the weight, engine power and CO2 
emissions. The failed project in the Netherlands shows the recognition of a problem 
with the existing taxation regime pertaining to road use, but the lack of political will 
can hinder the successful implementation of the required changes. The Oregon study 
                                                 
460




gives an insight into the principles and protocol required to implement a new road 
pricing system. A successful policy change requires long-term planning, clear 
objectives and realistic foresight of costs and consequences.  
Lessons from these three case studies and the review of global policies in Chapter 4 
have provided enough information to examine in the next chapter the choices 
available to Australia to resolve the problems identified in Chapters One, Two and 
Three of this thesis.  
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CHAPTER 6: RECOMMENDATION OF TAX 




This chapter draws on the lessons from the findings presented in Chapters 2 to 5, and 
proposes a luxury energy tax (LET) framework that answers the second research 
question: What criteria should the design of a tax framework take into account to 
reform the choice and usage of motor vehicles for personal transportation in 
Australia in order to reduce oil consumption? 
This chapter is divided into five parts. Following this introduction, part 6.2 reiterates 
the problem that needs to be resolved, followed by a critical examination of some of 
the policy options for Australia in part 6.3, with reference to the materials discussed 
in Chapters 2 to 5. Part 6.4 then outlines a five-part proposal for the LET system, 
addressing the core environmental tax principles, the framework, the design, the 
operation and administration and the implementation of the LET. This is followed by 
a short conclusion in part 6.5. 
 
6.2 THE AUSTRALIAN PROBLEM REITERATED 
The problem that needs to be resolved commenced over 200 years ago with the 
invention of the internal combustion engine in 1807 by Francois Isaac de Rivaz, the 
discovery of oil in 1846 by Dr Abraham Gesner,
461
 the invention of the first petrol 
motor vehicle in 1886 by Karl Benz and the invention of the constant moving 
assembly line in 1907 by Henry Ford.  
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A rapid increase in motor vehicle ownership as discussed in Chapter 3 of this thesis 
has encouraged the improvement and spread of the road system, thereby influencing 
urban land use and bringing about ancillary problems such as the use of valuable 
land for road building, and the extra costs associated with road lighting and road 
policing. The increased road use by motor vehicles also increases accidents, 
congestion, pollution and many other indirect costs to the public, the courts and 
health systems. 
Not only has the abundant supply of oil impacted on the increase in the number of 
motor vehicles and influenced the shape and size of our cities, but we have also come 
to rely on oil in many products we need in our daily lives. Many governments and 
international organisations have recognised this, as discussed in Chapter 2. Even in 
Australia, the Chartered Institute of Transport voiced its concerns in 1998, as 
follows: 
A shrinking supply of cheap oil will characterise the next century and 
confront us with one of the greatest transformations of human affairs. 
The signs are already there. Risks of chaos, disorder and conflict will 
arise unless we face up to this great challenge and make the difficult 
decisions essential to the future wellbeing of us all. These decisions 
must be based on the care of people and of the environment if we are 
to proceed down the path of constructive change.
462
 
It is important to recognise that the era of cheap oil is over and it is the Australian 
government’s responsibility to educate the people of Australia that oil is a valuable 
commodity and should be used wisely. The best place to start this education process 
is where the wasteful use of oil is the greatest and where a policy change can ensure 
the next 100 years of sustainable living. The greatest wastage of oil is from motor 
vehicles used for personal transportation. Motor vehicles have become larger, 
heavier and more powerful as illustrated by the model creep of the Holden family car 
described in Chapter 3 of this thesis.  
Ignoring the other indirect costs, passenger motor vehicles used for personal 
transportation are considered expensive in terms of energy use. Buses and trains are 
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far more energy efficient than a personal passenger motor vehicle. Newman and 
Kenworthy note that a fully loaded electric train is five times more energy efficient 
than a car.
463
 Even the weight allocation per passenger of a personal passenger motor 
vehicle can be far greater than for a train, bus or even an aeroplane. Compared with 
aeroplanes, trains or buses where the weight allocation per passenger is 300 to 
350kg, motor vehicles weighing between 1000 and 2500kg are often used by one or 
two passengers at a time on a journey. The Airbus A340-600 aircraft has an 
operating empty weight of 130 200kg and can carry between 295 and 440 
passengers, resulting in a weight allocation per passenger of between 295 and 
441kg.
464
 Transperth ‘A series’ two-car trains weigh 94 000kg and each car has the 
capacity to carry 72 seated and 82 standing passengers. This results in a weight 
allocation of 305kg per passenger. A natural gas bus weighs 18 000kg and is licensed 
to carry 59 passengers, resulting in an allocation of 305kg per passenger. In order to 
obtain an average of 300kg per passenger for a passenger motor vehicle that carries 
four passengers, the motor vehicle should not weigh more than 1200kg. However, an 
average family car, the Holden VE introduced in July 2008, weighs 1700kg and the 
Toyota Land Cruiser 200 GLX weighs 2635kg.
465
  
In order to reduce the use of oil in passenger motor vehicles, it is necessary to shift 
the focus from motor vehicles being a symbol of financial success and social status 
to being simply a means of transportation. James Sallee in his recent study on the 
taxation of fuel economy notes there is a strong relationship between wealth and 
ownership of personal vehicles.
466
 The basic question to address is whether we as a 
society can afford to waste our precious oil resource by allowing passenger motor 
vehicles weighing 2640kg
467
 to carry between 100 and 400kg of passenger weight. 
The question to also ask is whether Australians who drive energy-guzzling motor 
vehicles for personal transportation know the impact of their choice on the depletion 
of oil and the future ramifications. An effective way to educate Australians about 
choosing suitable motor vehicles for personal transportation is through an 
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appropriate motor vehicle taxation policy. The Australian Institute of Engineers 
recommended in their report on sustainable transport that taxation and fiscal policy 
instruments should encourage sustainable transport.
468
  
It is important for the Australian government to act whilst there is still time to do so. 
If the Australian population were suddenly prevented from driving their motor 
vehicles due to a lack of oil, as happened during the 1970s oil embargo, how would 
the cities cope with the transportation needs of the people? It is submitted in this 
thesis that a new policy approach is needed in Australia that would steer the 
Australian population towards energy-efficient passenger transportation. This would 
require a change of behaviour in favour of the use of smaller and lighter vehicles 
accompanied by an increase in the choice and usage of public transport. The ideal 
goal is to minimise the oil used in passenger transportation by encouraging walking 
and cycling for very short trips. For short, medium and long trips to major centres, 
public transport should be encouraged and cars actively discouraged. The new policy 
approach proposed in this thesis is the introduction of a LET that would encourage 
the choice of a smaller, lighter motor vehicle that use less oil and emits less CO2. The 
LET would also encourage a reduction in the use of motor vehicles for personal 
transportation. Moreover, the revenues raised from the LET could assist the 
government in improving and expanding public transport services.  
Before exploring the principles of the LET, the next part critically examines the 
potential effects of Australia adopting some policy options that have been proposed 
or implemented by other countries.  
 
6.3 CRITICAL EXAMINATION OF SOME POLICY 
OPTIONS FOR AUSTRALIA 
Taking into consideration why other countries around the world are changing their 
transportation tax policies as discussed in Chapter 4, and the case studies undertaken 
in Chapter 5 on the proposed motor vehicle tax reforms in Oregon, the failed reform 
in the Netherlands and the unique motor vehicle system in Norway, this part 
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critically explores some policy options for reform in Australia. This may be viewed 
as a continuum with maintenance of the status quo at one end and the introduction of 
a LET at the other. These options are now considered in more detail.  
 
6.3.1 Maintaining the Status Quo 
If the Australian government does nothing to change the current taxes and charges 
relating to passenger motor vehicles in Australia and the oil resources dwindle as 
predicted in Chapter 2, then there may not be sufficient time to carry out the 
necessary reforms in an orderly manner, with the possible result being the same sort 
of chaos experienced in the 1970s during the time of the oil embargo.  
In Australia, both the Commonwealth and the states impose a variety of taxes 
relating to passenger motor vehicles, as discussed under ‘Lessons for Australia’ in 
parts 4.4.1 and 4.4.2. The Commonwealth government levies the luxury car tax 
(LCT), import tariffs on passenger motor vehicles and fuel excise on petrol and 
diesel that are uniform throughout the whole of Australia. The states impose taxes on 
vehicle purchase, transfer of ownership and annual motor vehicle registration fees, 
and these taxes vary from state to state. It is submitted that the current motor vehicle 
taxes in Australia are not based on the environmental tax principles which will be 
discussed in part 6.4.1, being the precautionary principle and the polluter-pays 
principle. It is also submitted that the existing motor vehicle taxes are not sufficiently 
high to impact on motorists’ choice of motor vehicle and have little impact on the 
sustainability of oil as they were mainly designed with the specific objective of 
raising revenue. The existing motor vehicle taxes have not halted the increase in 
demand for larger cars including ATW-SUVs as discussed in part 3.4. 
The problem with existing motor vehicle taxes is that they do not discourage the 
common attributes that cause excessive oil usage in a passenger motor vehicle, being 
the weight of a vehicle, the size of the engine or engine capacity and the engine 
power as discussed under ‘The Framework of the LET System’ in part 6.4.2 below. 
Although some state taxes are based on these characteristics — for example, New 
South Wales and Western Australian annual registration charges are based on 
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weight, South Australian charges depend on the number of cylinders and the 
Northern Territory and Victorian charges are based on the engine size — these taxes 
have a very low impact on a person’s choice of passenger motor vehicle. 
Furthermore, these taxes are not imposed at the time of making a vehicle purchase. 
In order to influence the purchase of a motor vehicle in a way that has an impact on 
the use of oil, a tax based on these characteristics should be imposed at more than 
one taxing point, ranging from the time of purchasing the vehicle to the disposal of 
the motor vehicle. The Commonwealth government in Australia does impose the 
LCT at the time the vehicle is purchased, but the tax is based on the purchase price 
and not the characteristics of the motor vehicle that cause excessive oil use or 
emissions. Also, the current fuel excise imposed by the Commonwealth government 
is not sufficiently high to influence motorists’ choice and usage of passenger motor 
vehicles. It is submitted that the fuel excise should be based on the common 
attributes that cause excessive oil usage in a motor vehicle, being the vehicle weight, 
the size of the engine or engine capacity and the engine power, and be part of the 
comprehensive motor vehicle tax reform.  
The proposal to reform Australia’s motor vehicle taxes is in line with 
recommendations made by the Henry Tax Review, which noted that the existing road 
transport taxes in Australia are not appropriate to meet Australia’s future transport 
challenges, and that transport taxes should be designed to correct market failures in 
the transport sector.
469
 In this respect, this thesis proposes that priority should be 
given to the reduction of oil usage in passenger motor vehicles and this could be best 
achieved if there was a harmonious relationship between the Australian energy, 
transportation and tax policies in order to promote the choice of passenger vehicles 
that consume less fuel or use cleaner fuels, encourage a reduction in the use of 
vehicles, and lead to a reduction in congestion. Instead of having a variety of taxes 
with no specific objectives other than raising revenue, a comprehensive tax on motor 
vehicles should be introduced that targets the attributes of a motor vehicle that cause 
excessive oil use.  
By carrying out an orderly reform of passenger motor vehicle taxes, the government 
of Australia can educate its people to seek motor vehicles that consume less oil. It is 
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argued that this can be achieved by reforming the current motor vehicle taxes in 
Australia and introducing a more targeted tax such as the LET discussed in parts 
6.3.5 and 6.4. The extra revenues collected as a result of this tax reform can be 
utilised in building sufficient infrastructure for public transport, as better public 
transport is likely to be demanded as the LET policy takes effect.  
Employing motor vehicle tax reform to reduce oil use in passenger motor vehicles is 
necessary, as the Australian government has predicted that the demand for oil in 
motor vehicles used for personal transportation will not change at least until 2035.
470
 
Thus it is submitted in this thesis that maintaining the status quo is not an option that 
the Australian government should follow as it may take 15 to 20 years or even longer 
to successfully implement all the necessary motor vehicle tax reforms. To change the 
perception of the passenger motor vehicle from being a status symbol to a basic 
means of transportation will require time, both to educate the community and to 
influence manufacturers to make and sell appropriate motor vehicles. It will also take 
time to enhance the public transport system infrastructure and capacity so that it can 
cope with the proposed changes.  
The possibility of simply increasing the current passenger motor vehicle taxes and 
charges in Australia without changing the structure of the taxation system is also not 
recommended in this thesis, as only a comprehensive reform of motor vehicle taxes 
is likely to effect a lasting change. The next part explores the impact of moving one 
step away from maintaining the status quo, by replacing the LCT in Australia with a 
purchase tax similar to that in Norway. 
 
6.3.2 Replace the LCT in Australia with a Purchase Tax Similar to 
that in Norway 
If the Australian government maintains the status quo but only replaces its LCT with 
a comprehensive purchase tax similar to that in Norway, then the ‘Lessons for 
Australia’ discussed in part 5.2.3 would apply. The Norwegian government’s 
purchase tax is quite high with progressive rates of tax imposed on three components 
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of a motor vehicle, ie the weight, engine power and CO2 emissions, as discussed in 
part 5.2.2. The purchase tax in Norway does not include the engine capacity, and as 
this factor can also cause excessive oil use in a motor vehicle, it should be included 
in the purchase tax calculation. Omitting this factor from the purchase tax could 
leave room for policy gaming by motor vehicle manufacturers. Therefore it is 
proposed that if the LCT were to be replaced by a purchase tax in Australia, then the 
purchase tax would have to be high enough to make an impact and would need to 
include motor vehicle characteristics such as vehicle weight, engine capacity, engine 
power and CO2 emissions. Moreover, the rate should increase on a sliding scale as 
each of these factors increases, in order to satisfy the environmental tax polluter-pays 
principle discussed in part 6.4.1.  
The disadvantage of this action for Australia would be that the purchase tax would 
only focus on the purchase of the motor vehicle and not its use. The fuel excise in 
Australia is not high enough to discourage the use of motor vehicles for personal 
transportation. Increasing fuel cost by simply increasing the fuel excise is inelastic 
and therefore may not be very effective in the short run. It is therefore argued in this 
thesis that a comprehensive tax reform for passenger motor vehicles through the LET 
is a much better option, where common attributes that cause excessive oil usage in a 
motor vehicle, being vehicle weight, engine size or engine capacity and engine 
power, are included in taxes imposed at the time of purchase, annual registration, 
fuel excise and disposal of the vehicle. Although CO2 emissions do not have an 
impact on oil use, they are included in the LET to support broader environmental 
objectives. The need for a comprehensive motor vehicle tax reform was 
demonstrated in 2006 by a Norwegian study on the alteration of the car taxation 
system in Norway as part of its government’s plan to include the CO2 component in 
the purchase tax. Interviews were carried out as part of this study and the 
interviewees pointed out that a single change in the basis for calculating the non-
recurrent fee (purchase tax) is rather a small but necessary step in a long process and 
is not regarded as a sufficient measure on its own. The interviewees expressed that 
the revision of the motor car taxation system in Norway should be integrated in a 





 One of the interviewees, the Director of the ‘Car-Importers National 
Association’ (Bilimportorenes Landsforening) expected the new car tax system in 
Norway to be comprehensive, saying in an interview: 
It would be really nice if we now made the system comprehensive. 
We are world champions in patching. It is always these improvised 
solutions. To make the system comprehensive, we must reconsider all 
the elements in the car taxation system and ask ourselves what we can 
do if we want more environmentally friendly cars, safer cars, faster 




Similarly another interviewee, Karstein Farstad from the ‘Norwegian Automobile 
Association’ (Norges Automobil-Forbund) said that a full reconsideration of the tax 
system was necessary, encompassing a comprehensive evaluation of the purchase, 
ownership and the use of cars as part of Norway’s motor vehicle tax reform.
473
  
Although replacing the LCT in Australia with a comprehensive purchase tax would 
be a step in the right direction, it is submitted in this thesis that it is better for 
Australia to examine all the components of the motor vehicle taxation system and 
reconsider not only the purchase, but also the use of the vehicle. This is discussed 
under the LET in part 6.4. 
The next part explores the option of introducing a kilometre tax in Australia, similar 
to the proposed kilometre/mileage tax in the Netherlands and Oregon. 
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6.3.3 Supplement Motor Vehicle Taxes in Australia with the 
Introduction of a Kilometre/Mileage Tax as was Proposed in 
the Netherlands and Oregon 
If Australia supplements its current motor vehicle taxes with the introduction of a 
kilometre tax, it will see similar advantages to those discussed in Chapter 5 in 
relation to the Dutch and Oregon studies, in particular under ‘Lessons for Australia’ 
(parts 5.3.3 and 5.4.7). As discussed in those parts, having to pay more per kilometre 
travelled is likely to bring about a decrease in commuter and leisure travel and an 
increase in work and leisure activities closer to home. It is also likely to lead to a 
reduction in car journeys and an increase in the use of public transport, thereby 
reducing congestion and other indirect car-related costs.  
The kilometre fee, if implemented should only be imposed on private passenger 
vehicles and not on commercial vehicles. Commercial vehicles should be treated 
differently from private passenger vehicles as commercial vehicles are often chosen 
to satisfy a need rather than being purchased for prestige or a display of wealth. 
Secondly, businesses pass on their costs to consumers where possible and thus the 
increased cost to a business from a kilometre tax on commercial vehicles is unlikely 
to have much impact.  
The main disadvantages of a kilometre tax system include: the cost of infrastructure 
required to collect the kilometre fee; privacy issues; difficulty in collecting the tax; 
no direct relevance to use of oil in the choice of a motor vehicle; and its regressive 
nature if the same rate applies to all vehicles, large and small. A kilometre tax system 
might be set up as a revenue raiser rather than having its roots in environmental tax 
principles such as those discussed later in part 6.4.1. 
As regards the infrastructure for collecting the kilometre fee, the Dutch study 
proposed the development and use of a mobimeter for collecting and transmitting the 
data to the tax department. However, the study emphasised the need to protect 
taxpayer privacy in data collection, especially with respect to the details of 




The mileage fee technology recommended by the Oregon Task Force was a GPS 
receiver fitted to each motor vehicle and an odometer tag device to calculate and 
collect the mileage data and transmit the data to fuel stations using a radio frequency 
mileage data transmission device. Under the Oregon concept, the service station 
would account for the mileage fee to ODOT using the ‘VMTCAR’ administrative 
system. The Oregon study also emphasised the protection of privacy so that only 
limited location details relating to the mileage information collected through the GPS 
receiver would be transmitted to the government or another entity.
474
 
A disadvantage of introducing a kilometre fee system in Australia is the time it 
would take to develop the necessary technologies for calculating and collecting the 
kilometre fee. Cost, accuracy and privacy issues would also need to be taken into 
account.  
Another consideration is that a kilometre fee system has no direct relevance in 
promoting the choice of motor vehicle characteristics that lead to reduced oil 
consumption, such as vehicle weight, engine capacity and engine power. The 
kilometre fee system has also no direct relevance in promoting motor vehicles that 
emit less CO2. The kilometre charge is based on the kilometres driven and has no 
bearing on the types of passenger motor vehicles on the roads, the amount of fuel 
they consume or the emissions they produce. A kilometre fee system that does not 
differentiate between the cost per kilometre for large and small cars will not 
encourage the purchase of a smaller, lighter and less powerful motor vehicle, and 
may even end up penalising small car owners. It could be argued, therefore, that a 
kilometre fee system would not be considered an effective means of encouraging the 
choice and usage of motor vehicles that consume less oil. A more comprehensive 
motor vehicle tax reform is required in Australia, as suggested in part 6.4, with the 
introduction of a LET aiming to cause motorists to change their behaviour in terms 
of both choosing an appropriate vehicle and the way they drive. The proposed LET 
design discussed in part 6.4 will not be as costly to implement as the kilometre fee 
system and will not have the same privacy concerns. 
The next part explores the option of supplementing motor vehicle taxes in Australia 
with mandatory fuel economy/CO2 standards.  
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6.3.4 Supplement Motor Vehicle Taxes in Australia with 
Mandatory Fuel Economy/CO2 Standards 
The current Australian government as part of its election commitment of 24 July 
2010 intends to introduce mandatory CO2 emission standards that will apply to new 
light vehicles as from 2015 and that will form part of its Clean Energy Future 
Plan.
475
 This part explores why the Australian government’s intention to implement 
CO2 standards for light motor vehicles needs to be supplemented by a comprehensive 
motor vehicle tax reform in order to resolve the problems identified in part 6.2 
above. Since the amount of CO2 a car emits is directly related to the amount of fuel it 
consumes, the problems associated with fuel economy standards such as the CAFE 
standards in the US discussed in part 4.2 under ‘Lessons for Australia’ would also 
apply to the proposed CO2 standards in Australia.
476
 
The Australian government’s election commitment was to set a target for new light 
vehicles at 190g CO2/km by 2015 and 155g CO2/km by 2024. Accordingly, in 
August 2011 the government released a discussion paper entitled ‘Light Vehicle CO2 
Emission Standards for Australia’ in order to obtain views from interested parties on 
the emission targets to be established under the proposed standards and the most 
appropriate regulatory framework for implementing the standards.
477
 The discussion 
paper states that light vehicles, which comprise passenger vehicles, SUVs and light 
commercial vehicles, are responsible for 64 per cent of Australia’s transport 
emissions and between nine and ten per cent of total emissions, and mandatory CO2 
standards will therefore contribute to the reduction of CO2 in the light vehicle fleet. 
This is particularly the case since the Australian government has decided to 
permanently exclude transport fuels for light vehicles from the recently implemented 
carbon tax legislation.
478
 The setting of these standards should bring about 
technological benefits for the Australian vehicle fleet, however, many studies have 
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pointed out that the standards should be complemented with direct tax measures to 
make the resulting vehicles more attractive to potential purchasers.
479
  
Steven Plotkin examined the fuel economy and carbon standards for light vehicles in 
his discussion paper prepared for the OECD Joint Research Transport Centre in 2007 
and he states that there is strong opposition to fuel economy standards from motor 
vehicle manufacturers, motor vehicle unions, motor vehicle enthusiasts and the 
economics community generally due to the limitations of the standards and their 




Austin and Dinan argue that fuel economy standards are economically inefficient and 
have costs to consumers and producers that greatly exceed their benefits. Studies 
undertaken by Austin and Dinan in 2005 and Jacobsen in 2010 estimate CAFE 
standards cost two to three times more per gallon conserved compared with an 
increase in fuel tax.
481
  
Another possible problem with the fuel economy standard is the rebound effect 
caused when greater fuel economy lowers the cost of driving, leading to an increase 
in the vehicle miles travelled (VMT).
482
 This causes increased external costs, such as 




The problem with the fuel economy/CO2 standards is that they apply directly to 
motor vehicle manufacturers or importers and not the consumers. The aim of these 
businesses is to maximise profits. The normal ethos of any business is to identify the 
need, supply the need and make a profit. If a government regulation incurs a cost on 
the business, the business would want to minimise the cost in order to maximise their 
profit. Thus a mandatory fuel economy standard arguably creates a tension between 
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the government and the motor vehicle industry. This is evident in the USA where 
each manufacturer must meet the requirement for each of its fleets, even though it is 
more expensive for that manufacturer to do so. Thus manufacturers have to sell 
enough small vehicles to ensure they comply with the fleet average requirement, and 
in order to do this, some manufacturers end up selling smaller vehicles at little or no 
profit.
484
 As a result, these small motor vehicles may need to be manufactured 
cheaply and this may have consequences for the safety and durability of the vehicle. 
Manufacturers often use ‘policy gaming’ to overcome the standards set by 
government. According to a US study undertaken by James Sallee, motor vehicle 
manufacturers often take advantage of the fuel economy standard by making small 
changes such as redesigning vehicles and relabelling a passenger car as a light truck 
in order to improve the tax treatment by achieving a generous regulatory 
classification. Under the fuel economy standards for cars and trucks in the US, large 
cars are taxed and small trucks are subsidised. This classification may have 
contributed to the rising use of minivans and SUVs as family cars, as they qualify as 
trucks.
485
 This is known as policy gaming whereby the business carries out an action 
that improves the tax status or complies with the regulation, but has little or no 
impact on improving the overall fuel economy. Another example of policy gaming is 
the practice of manufacturers increasing their motor vehicle range strategically to 
comply with the standards. For example, the small Fiats are now being sold under the 
Ferrari badge. According to the US National Traffic Highway Safety Administration, 
motor vehicle manufacturers practice policy gaming with costly technologies such as 
cylinder deactivation, turbo-charging, engine downsizing, conversion to dual-clutch 
transmissions and start-stop engine technology, and other modifications such as 




Policy gaming also occurs if the fuel economy standards are not uniform, but have an 
incremental scale or a notch. Motor vehicle manufacturers boost fuel economy 
around an incremental notch by modifying the vehicle in the short term to improve 
its fuel economy, for example by light-weighting, where vehicle parts are substituted 
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to reduce weight; engine recalibration, where the engine is reprogrammed to operate 
in a different gear at certain speeds; use of low-friction lubricants; modification of 
tyres; or small aerodynamic changes such as the addition of a spoiler, side skirts, air 
dam reshaping or the installation of belly pants that smooth air flow by covering 
parts underneath the vehicle.
487
 
Fuel economy standards may also not reduce the overall oil use in a country’s motor 
vehicle fleet as the motor vehicle fleet may in fact increase, since there is no cap on 
the number of motor vehicles on the road. The standards normally require the 
manufacturer or the importer to maintain average fuel consumption. Thus increased 
sales of larger motor vehicles have to be balanced by a greater increase in sales of 
smaller vehicles in order to maintain the manufacturer or importer’s average. Since 
there is no cap on the number of motor vehicles on the road, the overall oil 
consumption of the motor vehicle fleet may in fact increase.  
Other shortcomings of fuel economy/CO2 standards are that they only affect new 
cars. On the other hand if fuel taxes are increased, the increased fuel prices affect all 
motor vehicles, new and used.
488
 Moreover, the standards are set when the motor 
vehicle is new and its fuel economy is at its peak. The vehicle fuel economy may 
deteriorate due to wear and tear of tyres, poor engine maintenance, driving style and 
the speed at which the motor vehicle is driven. To overcome these problems, Sallee 
states that a Pigouvian tax can be a more efficient policy option.
489
 
Fuel economy standards have not succeeded in stopping the model creep or the 
demand for SUVs. Plotkin notes that in the US over the past 20 years, fuel efficiency 
technologies have been applied to the vehicle fleet, however the potential to improve 
fuel economy has been cancelled by other changes in vehicle attributes desired by 
vehicle buyers, especially higher performance, larger size and increased weight due 
to the larger vehicle size and increase in luxury and safety equipment. Plotkin states 
that the new fuel economy standards may constrain the trend towards larger, heavier 
and more powerful vehicles, but vehicle manufacturers (through vehicle advertising 
and design decisions) and the government through its ability to influence the public 
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have a strong role to play.
490
 Anderson et al also confirm this in their discussion 
paper on automobile fuel economy standards, stating that CAFE may have improved 
engine efficiency during the last two decades; however, motor car manufacturers 
have sacrificed potential improvements in fuel economy to make bigger, more 
powerful vehicles, probably in response to consumer preferences.
491
  
Taking into consideration the arguments raised above, it is submitted that the 
Australian government should focus its policies on consumers and not just 
manufacturers and importers of motor vehicles, regulating consumer preferences 
for passenger motor vehicle transportation through appropriately designed motor 
vehicle taxes such as the LET. The public’s perception of the motor vehicle as a 
means of transportation and the energy or oil use associated with it can best be 
influenced by imposing appropriate taxes. The fuel economy/CO2 route is an indirect 
way of influencing consumers, whereas a direct tax on consumers would influence 
both the consumers and the motor vehicle manufacturers. If, as a result of the LET, 
consumers choose appropriate motor vehicles based on characteristics that result in 
less oil consumption, the motor vehicle manufacturers would supply that demand in 
order to make a profit. Manufacturers have the capacity to build such motor vehicles, 
however the government has to initiate that drive through the proposed LET system 
as discussed below. 
 
6.3.5 Comprehensive Reform of Motor Vehicle Taxes and Charges 
in Australia and the Introduction of a LET System 
A comprehensive reform of all motor vehicle taxes in Australia is suggested in this 
thesis to resolve the problems described in part 6.2 above. The next part of this thesis 
proposes a new LET system for passenger motor vehicles in Australia and explains 
how it would function, and how the current taxes and charges relating to passenger 
motor vehicles can be reformed.  
The proposed LET system can be designed with the aim of influencing the purchase 
of an appropriate passenger vehicle, its use and its disposal. The proposed LET is 
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also aimed at influencing the design of future passenger motor vehicles. If consumers 
demand appropriate motor vehicles as a result of the introduction of the LET as well 
as the new fuel economy/CO2 standards set by the Australian government, motor 
vehicle manufacturers will supply that demand, thereby creating a new motor vehicle 
industry, which could potentially expand to an international market. The creation of 
new jobs for Australians could thus be an indirect impact of the LET.  
The proposed LET is aimed at providing revenues to the government that could be 
used to improve public transport infrastructure and create an efficient public 
transport system that would be suitable for the next 100 years. This would both meet 
the expected increased demand for public transport resulting from the introduction of 
the LET, and create job opportunities for Australians. 
As the LET policy takes effect, ownership and use of motor vehicles for personal 
transportation should decline, resulting in a corresponding decline in government 
revenues. However, the increased income from the improved public transport system 
should then supplement the government’s loss of LET revenue (if the government 
has not privatised the public transport system).  
The next part explains the details of the proposed LET system.  
 
6.4 THE LET SYSTEM 
The proposed LET system is discussed in five parts. Part 6.4.1 explains the core 
environmental tax principles upon which the LET is based. Part 6.4.2 explains the 
framework for the LET followed in part 6.4.3 by the design of the LET system. Part 
6.4.4 explores the operation and administration of the LET design framework 
followed in part 6.4.5 by implementation of the LET system. 
 
6.4.1 The Principles of the LET System 
The main principle of the proposed LET is to reduce oil consumption by passenger 
motor vehicles in Australia and reduce CO2 emissions. The proposed LET is an 
217 
 
environmental tax based on two underlying principles that are commonly used by 
policymakers, which are:  
- The precautionary principle; and 
- The polluter-pays principle.492  
 
a. The Precautionary Principle 
The origin of the precautionary principle traces back to the German concept of 
‘Vorsorgeprinzip’, which literally means ‘foresight principle’. The precautionary 
principle is now widely used in international environmental law and received strong 
endorsement in the Rio Declaration on Environment and Development, adopted in 




The precautionary principle has been described as a decision-making approach which 
ensures that, even without conclusive scientific proof, a substance or activity that 
poses a threat to the environment should be curbed.
494
 The principle, both in its 
conceptual core and its practical implications, is preventative and provides the 
philosophical authority to make decisions in the face of uncertainty. It is symbolic of 
the need for change in human behaviour towards sustainability, and in this thesis, the 
emphasis is on change in behaviour for the sustainability of oil, by using tax 
measures to reform the choice and usage of motor vehicles for personal 
transportation. The proposed LET is an environmental tax developed by applying the 
precautionary principle with the aim of preventing the depletion of oil that is required 
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for transportation and other needs, and reducing Australia’s dependence on foreign 
oil.  
The precautionary principle does not provide guidance as to how the government 
should make its policy choices between environment and economic values, but lack 
of scientific certainty should not be used as a reason for postponing measures. The 
precautionary principle requires policies to be considered in the broader context of 
ecologically sustainable development (ESD). ESD was defined in the 1987 
Brundtland Report of the World Commission of Environment and Development as 
having to ‘[meet] the needs of the present without compromising the ability of future 
generations to meet their own needs.’
495
 The question as to whether the Australian oil 
position requires any action under the precautionary principle can be answered by 
examining the Australian government’s statement on the matter in the Draft Energy 
White Paper that was released in December 2011. This paper states that:  
- Australia is increasingly dependent on foreign oil and therefore needs to halt 
the demand for liquid fuel that has steadily risen over the past decade and is 
projected to grow at a rate of 1.2 per cent a year over the long term;
496
  
- Australia’s liquid fuel demand will increasingly be met by imports of crude 
and refined products and Australian refineries will source around 80 per 
cent of crude oil needs from overseas;
497
 
- The transport sector is the largest final consumer of liquid fuels, accounting 
for around three-quarters of Australia’s final use;
498
 and  
- Oil will remain the primary energy source for the transport sector to 2035 
and changing policies and technologies could result in a demand-induced 
peak in global production after 2020. The risk of major supply disruptions 
remains an unknown, but ever-present factor.
499
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The precautionary principle therefore implies that there is a responsibility on the part 
of the Australian government to intervene and protect the public from harm where 
scientific investigation discovers a plausible risk. As discussed in Chapter 2, many 
organisation and government reports indicate the status of Australian and global oil 
reserves and confirm the need to reduce oil consumption. By applying the 
precautionary principle, the Australian government bears the responsibility for 
reducing the wastage of oil. The word ‘precaution’ is defined in the Shorter Oxford 
English Dictionary as a measure taken beforehand to ward off an evil. The evil that 
needs to be warded off is an abrupt halt in the oil supply and the consequences of a 
lack of preparation for a life without oil, especially for the personal transportation 
needs of the Australian people. Using the precautionary principle, the Australian 
government needs to educate and prepare its people for life without cheap, abundant 
oil. This thesis proposes that the first step in achieving this purpose is the 
introduction of the LET. 
 
b. The Polluter-Pays Principle  
The polluter-pays principle (PPP) was first advocated by the OECD Council on 
Guiding Principles concerning International Economic Aspects of Environmental 
Policies as: ‘The principle to be used for allocating costs of pollution prevention and 
control measures to encourage rational use of scarce environmental resources and to 
avoid distortions in international trade and investment.’ It then went on to elaborate: 
‘This principle means that the polluter should bear the expenses of carrying out the 
above-mentioned measures decided by public authorities to ensure that the 
environment is in an acceptable state.’
500
 The PPP is today one of the fundamental 
principles of the environmental policy of the European Community and at the 
international level.  
An environmental tax designed using the PPP allocates the cost to the polluter, and 
can be set at a level that covers the cost of the defined pollution. However, a higher 
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rate could also be set, not just to cover the cost of the defined pollution, but to 
achieve a desired behaviour change.
501
 
It is proposed that the LET should adopt the PPP by imposing taxes on motorists who 
purchase or use passenger motor vehicles that are energy guzzlers, in order to 
provide an incentive to modify their behaviour. The suggested rates for the LET 
should not only cover the cost of the defined pollution, but should be set at a rate that 
motivates behaviour change. 
Based on the above principles, the next section explores the criteria for shaping the 
framework of the LET. 
 
6.4.2 The Framework for the LET System 
Similar to Oregon, the configuration of the LET system should be developed 
according to set criteria. It is proposed that the framework of the LET system should 
reflect the common attributes of a motor vehicle that cause excessive oil usage, 
which are: the weight of the vehicle; the size of the engine or engine capacity; and 





a. The Weight of the Vehicle 
The weight of a vehicle reflects the energy required in moving that vehicle. This is 
because a vehicle’s power at the wheels is required to overcome the force of inertia 
to accelerate from zero to the desired speed or from one speed to a higher one, 
overcome the forces of air drag and tyre friction, and overcome the force of gravity 
when climbing a grade. Plotkin notes that the weight of a motor vehicle affects two 
of the three primary sources of energy use in driving and therefore weight reduction 
                                                 
501
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is an excellent way to reduce the energy needed by a vehicle. He states that the 
weight of the vehicle affects the inertia required in accelerating the car as well as the 
rolling resistance from tyre friction.
503
 Cheah states that every 100kg of weight 
reduction will yield a 0.39L/100 kilometre reduction in fuel consumption for the 
current average gasoline car in the US.
504
 She states that as a general rule of thumb, 
for every 10 per cent reduction in vehicle weight, the fuel consumption of vehicles is 
reduced by five to seven per cent.
505
 Plotkin also states in his discussion paper that if 
a vehicle designer achieves a weight reduction of 10 per cent and maintains constant 
performance by using a slightly smaller engine, fuel economy will be improved by 
about six to seven per cent, measured by the standard EPA fuel economy test, which 
assumes that 55 per cent of driving is in the city and 45 per cent on the highway.
506
  
In the US, the average weight of passenger motor vehicles has been steadily 
increasing at a rate of 1.2 per cent per annum over the past two decades, levelling off 
at 1730kg in 2009. Data released by the US Environmental Protection Agency show 
that the only occasion in the past four decades where the vehicle weight decreased 
significantly was in the late 1970s in response to the oil crisis and the introduction of 
the CAFE program.
507
 The Australian position is very similar to that of the US, if not 
worse. 
The question to ask is what has caused the average vehicle weight to increase and 
how can the vehicle weight be reduced? The US Department of Energy states that the 
increase in vehicle weight has been primarily caused by an increase in vehicle size as 
well as reinforced structures and added safety equipment.
508
 The US new light 
vehicle characteristics from 1980 to 2009 are shown in Figure 6.1. 
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FIGURE 6.1: New Light-Weight Vehicle Characteristics 1980–2009  
 
Source: US Department of Energy, Energy Efficiency and Renewable Energy: 
Vehicles Technologies Program. 
 
In the Australian context, Chapter 3 discussed how the Holden family car has 
increased in weight, engine size, engine power and emissions between 1948 and 
2008.
509
 When the engine size and engine power are increased, the motor vehicle 
parts increase in size and strength, thus adding weight to the motor vehicle. On 
average, 40 per cent of the vehicle weight is allocated to the body, 24 per cent to the 
chassis and 16 per cent to its power train.
510
 The balance of the weight comes from 
added accessories. Kågeson notes that reducing the mass of the frame and the body 
makes it possible to reduce the size of the engine.
511
 
The problem of excessive weight has been recognised by governments in many 
countries as reflected in their fuel economy standards or their motor vehicle tax 
policies. The Japanese and the Chinese fuel economy standards are weight-based, 
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discouraging excessive weight. The US Department of Energy’s Vehicle 
Technologies Program has established the ambitious goal of reducing the weight of 
the vehicle structure and subsystems by 50 per cent by 2015.
512 The motor vehicle 
tax structure in Norway emphasises weight, as discussed in Chapter 5. The LET 
should also recognise that weight is directly related to a motor vehicle’s energy or oil 
use, and the assessment for the LET should allocate a greater rate for a heavier motor 
vehicle, compared with a lighter motor vehicle. By recognising the vehicle weight as 
one of the characteristics in the design of the LET, users will have a choice between 
purchasing and using lighter motor vehicles or paying the tax.  
Basing the LET on vehicle weight would also encourage manufacturers to build 
lighter vehicles. Cheah states that reductions in vehicle weight can be achieved by 
replacing heavy materials with lighter materials such as high-strength steel, 
aluminium or magnesium, and by vehicle redesign and vehicle downsizing. She 
states that creative redesign can be employed by motor vehicle manufacturers to 
reduce vehicle size and weight whilst maintaining the same interior space. Another 
way of reducing weight is to consolidate, eliminate or downsize parts or remove 
some optional content from the motor vehicle.
513
  
Many critics argue that a reduction in vehicle weight may jeopardise the safety of a 
motor vehicle. Plotkin argues that this is not so and quotes studies by Van Auken and 
Zellner in 2003 showing that reducing the average weight of the light duty vehicle 
fleet would actually lead to improved safety if average vehicle size measured by 
wheelbase and track width remained unchanged. Plotkin also quotes Ross and 
Wenzel’s 2002 study which concluded that vehicle design plays a more critical role 
in vehicle safety than weight. Their study also concluded that pick-ups and SUVs are 
about twice as dangerous as cars to the vehicles that they collide with because of 
their high bumpers and rigid frames.
514
 More recently, Cheah has argued that it is 
possible to design and build small vehicles with safety standards similar to larger 
vehicles by reinforcing the structural stiffness of the vehicle at critical points and 
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introducing crumple zones to absorb energy in case of a collision.
515
 Kågeson noted 
American data stating that SUVs are nearly three times more likely to kill drivers of 
other vehicles than other mid-sized cars. This is due to their stiff frames and their 
height. Occupants of SUVs are also more likely than car occupants to die in a 
rollover. The death rate in crashes per million SUVs on the road is six per cent higher 
than the death rate per million in cars.
516
  
The recognition of weight as an element of the LET design is further discussed in 
part 6.4.3 below. The design of the tax should penalise weight on an incremental 
basis, similar to the Norwegian system, but with more bands in order to reduce 
policy gaming around a notch and to satisfy the environmental tax principles, in 
particular the PPP. The LET design illustrated in part 6.4.3 has 30 bands of weight 
ranging from 600kg to 3000kg. A vehicle weighing more than 3000kg should require 
special approval or a certificate of entitlement similar to the situation in Singapore. 
In this way, consumers have the choice between purchasing and using a lighter 
vehicle which does not attract LET, or a slightly heavier vehicle that does attract 
some LET, or a very heavy vehicle that attracts a large amount of LET or requires 
special approval.  
 
b. The Size of the Engine or Engine Capacity 
Engines with greater capacities are usually more powerful and provide greater torque 
at lower revolutions per minute (rpm). A bigger engine will also weigh more, 
creating more rolling resistance. Therefore an engine that is larger in cubic 
centimetres has the capacity to increase power and in the process consume more oil.  
Engine capacity refers to the swept volume by the pistons of the engine’s cylinder. 
The engine cylinder sits at the core of the engine and is the space in which the piston 
moves up and down, working as a stopper that compresses air and fuel to make 
mechanical energy. Thus a two litre engine capacity means that an engine has the 
capacity for two litres of compressed air and fuel mixture to fill the cylinders if all 
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the pistons are at the bottom of the cylinders. If a two litre engine has four cylinders, 
then each cylinder has a half-litre capacity. More cylinders mean a greater potential 
to produce power and in the process more fuel can be consumed. In Australia, the 
engine capacity is measured in cubic centimetres (cc).  
Motor vehicle manufacturers often use a large engine capacity as a marketing point 
to sell more vehicles, in that a model with a larger engine capacity is more powerful 
and has the capacity to reduce time at take-off when accelerating from zero to 100 
kilometres per hour. The Holden family car in 1948 had a 2.15 litre engine and it 
took 20 seconds to accelerate from zero to 100 kilometres. However, the Holden 
family car now has a 3.6 litre engine and takes only 8.6 seconds to accelerate from 
zero to 100 kilometres.
517
 The question is whether a large engine capacity is 
necessary if motor vehicles are viewed simply as a means of transportation and 
whether this desire for a rapid take-off speed comes at a high cost in terms of fuel 
efficiency.  
Plotkin explains this concept by stating that petrol engines are most efficient at high 
loads, in that petrol engines are most efficient when the power demanded of them is a 
substantial fraction of their maximum power. A large engine would accelerate faster 
at take-off but consume a substantial amount of fuel or oil. This power is not 
required during normal driving and would therefore pay a large penalty on fuel.
518
 
This is because of the volume of combustible mixture introduced into the cylinders. 
The engine requires a richer mixture of around four parts of air to one part of fuel by 
weight when starting the vehicle from cold, compared with about 14 parts of air to 
one part of fuel by weight during normal driving. 
Plotkin states that a small engine that uses its substantial power most of the time with 
a facility to artificially boost its power when required is better than a large engine 
that only uses its substantial power on take-off.
519
  
The design of the LET recognising engine capacity as a characteristic of the tax is 
further elaborated in part 6.4.3 below. It is proposed that the design of the LET 
should penalise the engine capacity on an incremental basis. The LET design 
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illustrated in part 6.4.3 has 30 bands of engine capacity ranging from 600cc to 
6000cc. A vehicle with more than 6000cc of engine capacity should require special 
approval or a certificate of entitlement similar to the system in Singapore. In this 
way, consumers have the choice between purchasing a car with a 600cc engine 
which does not attract LET, or car with a slightly bigger engine capacity that does 
attract some LET, or a car with a very large engine capacity that attracts a large 
amount of LET.  
 
c. The Engine Power 
The design of the LET should also take into consideration the power generated by a 
motor vehicle since engine weight, engine capacity and engine power are interrelated 
and if one of the factors is omitted from a tax scheme, it can encourage policy 
gaming. A smaller motor vehicle engine can be made to produce more power in a 
number of ways such as forced air induction. For example, the Subaru Impreza WRX 
with its two litre engine capacity produces more power than a Ford Falcon with a 
four litre engine capacity by the addition of a turbocharger. A turbocharger increases 
the amount of airflow into the engine cylinders. This allows an increased amount of 
fuel to be burnt, thereby producing more power. However, this increases the fuel 
consumption as demonstrated in Table 6.1 where the Subaru WRX STI is compared 




TABLE 6.1: Specifications of Subaru WRX STI Compared with Subaru 2.5i 
Sports  





opposed Boxer 4-cylinder, 
petrol engine 
Horizontally-opposed 
Boxer 4-cylinder, petrol 
engine 
Capacity (cc) 2457 2457 
Power 221kW @ 6700rpm 123kW @ 5600rpm 
Torque 350Nm @ 2400rpm 229Nm @ 4400rpm 
CO2 249g/km 193g/km 
Fuel Economy – 
combined 
10.6L/100km 8.3L/100km 
Source: Subaru (2012) <http://subaru.com.au>.  
 
Both the Subaru WRX STI and the Subaru 2.5i Sports Premium Wagon have the 
same engine capacity. However, the turbocharged engine in the Subaru WRX STI 
produces power at 221kW @ 6700 rpm whereas the naturally aspirated engine in the 
Subaru 2.5i Sports Premium Wagon produces power at 123kW @ 5600rpm. 
Turbocharging can improve fuel efficiency. However, the fuel consumption also 
increases in the process as demonstrated above.  
Imposing a LET on the engine power would encourage consumers to seek motor 
vehicles with engines that do not produce excessive power, and such motor vehicles 
may drive a little slower, resulting in reduced air drag. Air drag varies according to 
the speed of the car; increase the speed, square the amount of air drag. Thus reducing 
the speed of the motor vehicle can reduce drag, and since greater drag requires more 
energy to overcome it, reducing the drag means a reduction in oil consumption. 
The recognition of engine power as an element of the LET is further elaborated in 
part 6.4.3 below. It is proposed that the design of the LET should penalise engine 
power on an incremental basis, similar to how it is done in Norway, but with more 
bands. This should not affect the benefits of turbocharging as smaller engines can be 
turbocharged to obtain efficiency. Modern engines have come a long way in the past 
few decades, and now feature technologies such as direct fuel injection, variable 
valve timing, and variable intake length to maximise performance while minimising 
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fuel consumption and emissions output. Modern engines can have higher 




The LET design illustrated in part 6.4.3 recognises this, and allows for 30 bands of 
engine power ranging from 40kW to 340kW. A vehicle with more than 340kW 
would require special approval or a certificate of entitlement. In this way, consumers 
have the choice between purchasing a vehicle that does not attract LET, or a vehicle 
with a more powerful engine that attracts more LET.  
 
d. CO2 Emissions 
In addition to the three characteristics of weight, engine capacity and engine power, 
the LET should also discourage passenger motor vehicles with high CO2 emissions. 
A study undertaken in 2002 by the European Commission’s Directorate-General for 
Environment on fiscal measures to reduce CO2 emissions in new passenger cars 
concluded that a CO2 component in car taxation systems with significantly 
progressive tax rates could provide a solid incentive for consumers to choose a car 
with low CO2 emissions. The report concluded that the more progressive the curve, 
the larger its effects would be.
521
 
As discussed in Chapter 5, the taxation system in Norway has a CO2 component as 
part of its purchase tax. The rates of tax in Norway are on a sliding scale with no tax 
being attracted for CO2 emissions of 115g/km and the rate increasing with increasing 




The LET design recognising CO2 emissions as an element of the tax is further 
elaborated in part 6.4.3 below. It is proposed that the design of the tax should 
penalise CO2 emissions on an incremental basis. The illustration of the LET design 
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in part 6.4.3 shows 30 bands of CO2 emissions ranging from 80g/km to 320g/km. A 
vehicle emitting more than 320g/km would require special approval or a certificate 
of entitlement similar to the requirement in Singapore. In this way, consumers would 
have the choice to purchase a car that emits less CO2/km and pay a lower LET.  
 
e. The Taxing Points 
The LET should be a comprehensive tax in order for it to have an impact on 
influencing people to make appropriate choices of passenger motor vehicles for 
personal travel, thereby reducing oil consumption. 
Norway’s car taxation system does this to a limited extent in its design of the 
purchase tax as discussed in Chapter 5. Norway’s motor vehicle tax system would 
have been more comprehensive if the same thinking as for the purchase tax had been 
applied to other taxing points, ie the annual registration and fuel excise, although 
Norway does have a separate annual weight-based tax. The proposed design of the 
LET system in Australia should encompass the four characteristics of the motor 
vehicle, being its weight, engine capacity, engine power and CO2 emissions, and to 
make the system comprehensive, the same characteristics should be taxed at four 
taxing points being: 
- the purchase of the vehicle; 
- the annual registration; 
- the fuelling of the vehicle; and  
- the disposal of the vehicle.  
Including the same motor vehicle characteristics at each of the proposed taxing 
points makes the LET system comprehensive, and the impact of purchasing a 
particular motor vehicle is reflected throughout the ownership of the vehicle. The 




f. Taxing Point: The Purchase of the Vehicle 
Vehicle purchase and one-off registration taxes can have an impact on a motorist’s 
choice about whether or not to purchase a motor vehicle and about which type of 
motor vehicle to purchase. However this influence would depend on the structure of 
the tax and the tax rate. As discussed in Chapter 4, many countries impose one-off 
motor vehicle taxes on the purchase of a motor vehicle based on fuel efficiency, CO2 
emissions, vehicle weight and engine power. Many European countries have one-off 
motor vehicle taxes on the purchase of the vehicle that differ for small, medium and 
large vehicles.
523
 Singapore and China control the purchase of motor vehicles by 
releasing COEs or auctioning licence plates.
524
 
In Australia, the purchase of a new motor vehicle attracts state government stamp 
duty or vehicle registration duty as follows. 
 
TABLE 6.2: Stamp Duty / Vehicle Registration Duty on Car Purchases  
 Value of Car / Private Motor Vehicle (AUD) 
 10 000 20 000 40 000 80 000 
New South Wales 300 600 1200 3100 
Victoria (new cars) 250 500 1000 4000 
Queensland 300 600 1200 2400 
Western Australia 125 550 2300 5200 
South Australia 340 740 1540 3140 
Tasmania 300 600 1600 3200 
Source: ‘Buying a Car in Australia – What You Need to Know’ (2012) Living in 
Australia <http://www.livingin-australia.com/buying-a-car/>. 
 
These taxes are rather low to make any impact on a person’s decision about whether 
or not to purchase a motor vehicle and the type of motor vehicle to purchase. A new 
vehicle may also attract the Commonwealth government’s 33 per cent LCT if the 
cost of the motor car is more than the luxury car tax threshold of AUD57 466 for the 
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 For a fuel-efficient car, meaning a car with a combined 
cycle fuel consumption of less than seven litres per 100 kilometres, the LCT 
threshold is AUD75 375. The LCT is based on the price of the motor vehicle with 
only one threshold of fuel consumption, being consumption in excess of seven litres 
per 100 kilometres.  
The proposed design of the LET discussed in part 6.4.3 would replace the LCT on 
purchase of a new motor vehicle with a purchase LET based on the four motor 
vehicle characteristics discussed above, ie its weight, engine capacity, engine power 
and CO2 emissions. The new purchase LET has the potential to be quite high 
depending on the four characteristics of the chosen vehicle and the tax rate. The LET 
payable on the purchase of a new motor vehicle would differ for each vehicle as the 
four characteristics would differ for each vehicle. Therefore the purchase LET is 
likely to make an impact on the choice of the vehicle and the characteristics that 
impact on the use of oil in a passenger motor vehicle.  
The working design of the purchase LET is discussed in part 6.4.3, the means of 
collecting the purchase LET is described in part 6.4.4 and the compliance and 
administration cost of the purchase LET is discussed in part 6.4.5. 
 
g. Taxing Point: The Annual Registration Tax 
Many countries charge annual registration or road licence fees as discussed in 
Chapter 4. In Australia, the states charge annual registration or licence fees and the 
basis of the charge differs from state to state. The licence fees in New South Wales, 
Victoria, Western Australia and Australian Capital Territory are based on the weight 
of the vehicle. In Queensland, South Australia, Tasmania and the Northern Territory 
they are based on the number of cylinders and engine capacity. In Western Australia, 
the annual registration fee for the year ended 30 April 2011 was made up of three 
components: 
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- Vehicle licensing fee worked out per 100kg of vehicle mass at the rate of 
AUD17.53 if the gross weight of the vehicle is less than 4.5 tonnes; 
- Compulsory third party injury insurance premium of AUD245 
- Recording fee of AUD13.05. 
For example, the Western Australian Department of Transport imposed the following 
annual taxes on a six cylinder Holden Commodore weighing 1695kg: 
 
TABLE 6.3: Annual Motor Vehicle Licence Fees for Holden Commodore for 
2011  
 Family Use Fees Business Use Fees 
Licence Fee 202.55 269.55 
Insurance 222.73 236.45 
GST on Insurance 22.27 23.65 
Stamp Duty on Insurance 24.50 26.00 
Recording Fee 13.05 13.05 
Total Due 485.10 568.70 
Source: Licence and Third Party Insurance Policy First and Final Account for 
Holden Commodore Dated 19 September 2011 
 
The state annual registration fees in Australia are too low to make any impact on the 
choice of motor vehicle. Under the proposed LET design discussed in part 6.4.3, the 
states would continue to impose the above fees on each vehicle, but would include an 
additional annual registration LET charge. It is proposed in this thesis that the 
calculation of the annual registration LET would be based on the same four motor 
vehicle characteristics that were reflected in the purchase LET, ie the vehicle weight, 
engine capacity, engine power and CO2 emissions. The reason for this is to allow the 
proposed LET design to influence not only the purchasing decision, but to have that 
decision be reflected right throughout the ownership of the vehicle, including the 
annual registration charges, as well as the fuelling of the vehicles (discussed next). 
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The working design of the annual registration LET is discussed in part 6.4.3, the 
collection of the annual registration LET is outlined in part 6.4.4 and the compliance 
and administration cost of the annual registration LET is discussed in part 6.4.5. 
 
h. Taxing Point: The Fuelling of the Vehicle 
Many countries including Australia charge excise duty on the fuel used in running 
vehicles. The current fuel excise rate in Australia is 38.143 cents per litre. As 
discussed in Chapter 4, the excise on petrol in Australia has in fact decreased by 
36.86 per cent in the ten years to 2010.
526
  
In order to bring about a reduction in the use of motor vehicles for personal 
transportation, it is necessary to increase the rate of fuel excise. The proposed LET 
design discussed in part 6.4.3 sets the excise rate based on the four motor vehicle 
characteristics, being weight, engine capacity, engine power and CO2 emissions. 
Thus each motor vehicle attracts a different excise rate depending on the four 
characteristics of that motor vehicle. In this way, the decision to purchase a particular 
motor vehicle is reflected in the ongoing use of the vehicle, including the price of 
fuelling that vehicle.  
Since oil is considered a luxury, a person who chooses to drive a motor vehicle that 
has the potential to use more oil should have to pay for fuel at a higher rate, the aim 
being to deter motorists from choosing such motor vehicles. The reasoning behind 
this concept is that a person who chooses to drive a large and heavy motor vehicle 
that consumes more oil is depleting the oil resources faster and thereby taking away 
from future generations the opportunity to access energy from oil. Imposing a higher 
tax rate for such vehicles does not deny motorists the choice of such vehicles, but 
makes them aware of the implications of that choice through their hip pocket. High 
fuelling costs would certainly act to deter a person from choosing such a motor 
vehicle, and may even encourage someone to use public transport instead of using a 
passenger motor vehicle.  
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The working design of the fuel LET is discussed in part 6.4.3, the collection of the 
fuel LET is described in part 6.4.4 and the compliance and administration cost of the 
fuel LET is discussed in part 6.4.5. 
 
i. Taxing Point: The Disposal of a Vehicle 
The reason for including the disposal of the vehicle as a taxing point under the LET 
is to extend the consideration of motor vehicle characteristics to the point of disposal 
and the energy required for that disposal. A disposal fee would promote car designs 
that both attract lower disposal fees and have a longer existence.  
Motor cars should be built to last for a reasonable time. Buses last for at least 20 
years.
527
 Even aircraft used on long flights have a lifespan of at least 20 years or 
longer; some 747s last 25 to 30 years.
528
 If aircraft that are exposed to extreme 
weather conditions are built to last at least 20 years, the question to ask is whether we 
are being extravagant in terms of energy usage by scrapping motor vehicles within 
10 years. If motor vehicles were built to last, manufacturers might be inclined to use 
more expensive, energy-efficient materials in building the vehicle, for example, 
aluminium chassis and fibre glass bodies. Thus the cost of the vehicle would not 
increase over its lifespan. 
Some may argue that building motor vehicles for increased longevity could destroy 
the Australian motor car industry, leading to loss of jobs. This does not have to be so, 
as the Australian government can encourage production of a new motor vehicle that 
satisfies the LET design criteria and that requires minimum repairs and is built to 
last. The government can also create employment by building on the public transport 
infrastructure and creating an efficient public transport system that is patronised by a 
greater number of people.
529
 
Passenger motor cars should be seen as a means of transportation, rather than as a 
mark of prestige and wealth. If this display of wealth comes at a cost to society in 
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terms of the depletion of our limited oil resource, then the Australian government 
should discourage the purchase and use of those types of vehicle by introducing the 
LET. 
Before exploring the working design of a comprehensive LET system, the next 
section discusses the level of government in Australia that should ideally impose the 
LET and the constitutional justification of its power to do so.  
 
j. Commonwealth or State Tax 
Some of the current motor vehicle taxes in Australia such as the annual registration 
taxes are imposed by the states, whereas others such as the LCT and fuel excises are 
imposed by the federal government. Therefore it is important to establish the level of 
government that can and that should impose and collect the LET at the four taxing 
points discussed above, and how the revenues from the LET should be dealt with. 
In order to determine which level of government can and should impose the LET, it 
is necessary to consult the Australian Constitution. Section 51(ii) of the Constitution 
allows the Commonwealth to impose taxation, and since this power is a concurrent 
power, the states can also legislate and impose taxation. However the states cannot 
impose excise, as s 90 of the Constitution gives exclusive power to the 
Commonwealth to impose duties of customs and excise. The High Court of Australia 
in the case of Ha v New South Wales
530
 confirmed that duties of excise are taxes on 
the production, manufacture, sale or distribution of goods, that is, taxes on some step 
taken in dealing with goods.
531
 
The first of the four taxing points is the purchase LET, which is to be imposed on the 
purchase of a passenger motor vehicle. Under the definition of the duties of excise 
established in the abovementioned High Court decision, the purchase LET would be 
considered to be an excise as it is a tax on the sale of a car. Therefore only the 
Commonwealth government would be able to impose the purchase LET. 
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The annual registration LET is not intended to be a licence and insurance fee like the 
current licence and insurance fees imposed by the states, but is intended to be a tax 
on the ownership and use of that motor vehicle. For this reason, it would be classified 
as an excise as it is a tax on the possession of a good, and therefore only the 
Commonwealth government would be allowed to impose the annual registration 
LET. 
Similarly to the current fuel excise, the fuel LET will also be an excise and therefore 
only the Commonwealth government will have the constitutional right to impose it. 
Finally, the disposal LET is a tax to be charged on disposal of the passenger motor 
vehicle. Since it is not a tax on the service of disposal, but a tax on the disposal of the 
vehicle itself, it will be classified as an excise under the interpretation provided by 
the High Court of Australia in the case of Ha v New South Wales.
532
 
From the above, it is apparent that only the Commonwealth government would have 
the constitutional right to enact the LET legislation. Moreover, since the desire is for 
the proposed LET to be a comprehensive tax with the same rules applicable to the 
whole country, a Commonwealth tax would be more suitable. Although the 
leadership of the Commonwealth government is required for implementation of the 
LET, liaison with state and local governments will be necessary as the LET revenues 
should be earmarked for the improvement of public transport infrastructure ahead of 
the anticipated decrease in reliance on imported oil. Transportation involves all three 
levels of government as well as private sector operators, as roads and railway can be 
owned and operated by the Commonwealth government, state governments, local 
governments or privately owned corporations. It may be necessary to set up a 
commission that deals with the distribution of the LET revenues on a need basis and 
with the goal of preparing the country for energy-efficient and modern 21
st
 century 
passenger transportation.  
The distribution of the LET revenues would require further investigation that is 
beyond this PhD as it involves Commonwealth and state relationships and may 
require an intergovernmental agreement. The distribution of the LET revenues 
should not follow ‘The Intergovernmental Agreement on the Reform of 
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 that was entered into when GST was 
introduced in Australia. Under the GST intergovernmental agreement, the 
Commonwealth government collects the GST and these revenues are then distributed 
to the states and territories, and even allow the states and territories to be involved in 
setting the GST rate. The LET intergovernmental agreement, if entered into, should 
deal with the states giving up their right to collect the stamp duty on purchase of a 
passenger motor vehicle and the state entitlement to funding for public transport 
infrastructure projects. The LET intergovernmental agreement should be different 
from the GST intergovernmental agreement as the backdrop of the GST 
intergovernmental agreement was a decade of vertical fiscal imbalance,
534
 whereas 
the backdrop of the intergovernmental agreement for the LET revenues is preparation 
of public transport infrastructure for the LET objectives to operate effectively. 
Despite this difference, there is also an overlap due to the concept of horizontal fiscal 
equalisation
535
 under which the states receive funding from the federal government 
from the pool of GST revenues to provide for the states’ services and associated 
infrastructure. Therefore the Commonwealth and the state governments would need 
to work together as the LET should be considered a major national tax reform similar 
to the GST
536
 and the LET applies to a large cross-section of the population linked by 
the common cause of reducing oil use in passenger motor vehicles. 
Since the LET is proposed to be a Commonwealth tax, the collection of the LET at 
the four taxing points should be the responsibility of the Australian Taxation Office 
(ATO). However, the ATO may need to rely on state Departments of Transport and 
independent fuel stations in setting up revenue collection mechanisms. This is further 
discussed in part 6.4.4, which covers the administration of the LET.  
The next part explores the working design of a comprehensive Commonwealth LET 
system.  
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6.4.3 The Working Design of the LET System 
This thesis proposes an innovative design for a LET system that could replace some 
of the current motor vehicle and fuel taxes in Australia relating to passenger motor 
vehicles. The comprehensive LET design structure involves an allocation of points 
for each of the four motor vehicle characteristics. The points are progressive, as seen 
in Table 6.4, which displays 30 progressive points for each of the characteristics. The 
progressive points are set in accordance with the polluter-pays principle discussed 
earlier. The points are calculated separately for each characteristic and then added up 
to reach the total points. Thus a motor vehicle that is light in weight, but has a 
powerful engine, ie a typical sports car, would attract only a few points on weight, 
but more points on power and CO2 emissions as each of these factors are individually 
important in reducing oil consumption and CO2 emissions. Also, to prevent policy 
gaming, it is necessary to include all four characteristics of the motor vehicle within 
the LET, ie its weight, engine capacity, engine power and CO2 emissions.  
The LET system would then operate by allocating the tax rate per number of LET 
points at each taxing point. The LET payable can be discounted over a 10 year period 
so that the introduction of LET is slowly phased in. The phasing-in of LET over a 10 
year period will also allow manufacturers, importers and purchasers of motor 
vehicles to plan ahead. The proposed LET operating system is discussed in detail 
below. 
 
a. The LET Points 
Sets of suggested points for each of the four motor vehicle characteristics are stated 
in Table 6.4. Each characteristic is independently analysed to determine the point 




TABLE 6.4: Calculation of Points to Determine Luxury Energy Taxable Value  
Points Weight (kg) Capacity (cc) Power (kW) CO2 Emissions 
(g/km) 
0 600 600 40 80 
1 680 780 50 88 
2 760 960 60 96 
3 840 1140 70 104 
4 920 1320 80 112 
5 1000 1500 90 120 
6 1080 1680 100 128 
7 1160 1860 110 136 
8 1240 2040 120 144 
9 1320 2220 130 152 
10 1400 2400 140 160 
11 1480 2580 150 168 
12 1560 2760 160 176 
13 1640 2940 170 184 
14 1720 3120 180 192 
15 1800 3300 190 200 
16 1880 3480 200 208 
17 1960 3660 210 216 
18 2040 3840 220 224 
19 2120 4020 230 232 
20 2200 4200 240 240 
21 2280 4380 250 248 
22 2360 4560 260 256 
23 2440 4740 270 264 
24 2520 4920 280 272 
25 2600 5100 290 280 
26 2680 5280 300 288 
27 2760 5460 310 296 
28 2840 5640 320 304 
29 2920 5820 330 312 




The system works by ascertaining the points for each characteristic separately and 
then adding the points for all the four characteristics to form the total points for each 
motor vehicle. For example, the Holden VE would attract a total of 63 points as 
follows: 
- Weight: 1700kg – would attract 14 points; 
- Capacity: 3600cc – would attract 17 points; 
- Power: 180kW – would attract 14 points; and 
- CO2 emissions: 217g/km – would attract 18 points. 
The total of 63 points for a Holden VE would then be used to calculate the tax 
payable at each taxing point by applying the tax rate. 
The suggested points for the LET system have not been set in a vacuum. They are set 
in order to influence the owner and end user of the motor vehicle as well the motor 
vehicle manufacturer and importer to promote motor vehicles that are close to 600kg 
in weight, with an engine size of 600cc, producing 40kW and emitting 80g C02/km. 
Such a motor vehicle would not attract any LET. It is possible for an Australian 
motor vehicle manufacturer to manufacture such a vehicle by using appropriate 
lightweight materials, reducing the size of the motor vehicle and incorporating an 
aerodynamic design that reduces wind and rolling resistance. An example of such 
innovation can be observed in some concept cars and the Lotus Elise with its 69.5kg 
extruded aluminium chassis. However the Elise is powered as a sports car with a 
100kW engine.
537
 If such a vehicle was designed with a less powerful engine, it 
could easily achieve a low level of LET points. Table 6.5 shows the specifications of 
some small motor cars that would attract low LET points, and indicates that it is 
possible to have lower LET points for both cheaper motor vehicles like the Tata 
Nano and the Chevrolet Spark as well as more expensive vehicles such as the Lotus 
Elise.  
 
                                                 
537




TABLE 6.5: Calculation of LET Points for Selected Vehicles  






Tata Nano 580 624 24.6 92.7  
Points 0 1 0 2 3 
Smart Fortwo 750 999 52 100  
Points 2 3 2 3 10 
Chevrolet 
Spark 
840 1000 46 150  
Points 3 3 1 9 16 
Daewoo Matiz 853 796 38 161  
Points 4 2 0 11 17 
Lotus Elise 876 1600 100 155  




1551 2986 190 210  
 12 14 15 17 58 
Toyota Land 
Cruiser 
2635 4664 202 273  
Points 26 23 17 25 91 
Maybach 2750 6000 455 390  
Points 27 30 COE COE COE 
 
Unlike the LCT, the imposition of LET does not reflect the price of the motor 
vehicle, but the energy or oil it consumes. Thus a small and light sports car like the 
Lotus Elise would attract 26 points compared with the Tata Nano attracting 3 points, 
the Smart Fortwo attracting 10 points, the Chevrolet Spark attracting 16 points and 
the Daewoo Matiz attracting 17 points. The popular family car, the six cylinder 
Holden Commodore Omega attracts 58 points compared with the 4WD Toyota 
Landcruiser 200 which attracts 91 points. The very expensive Maybach would need a 
Certificate of Entitlement as its engine power and CO2 emissions are in excess of the 
specified limits. The government could also auction licences to purchase vehicles 
that are energy guzzlers and outside the point limits stated in Table 6.5. 
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The next section deals with the conversion of LET points into taxable value at each 
taxing point. 
 
b. Conversion of LET Points to Tax Payable 
The total points calculated for each motor vehicle would form the basis for 
calculating the tax payable at each of the four taxing points. The proposed formula 
for working out the tax payable has been set to not only generate revenue, but also to 
encourage motorists to purchase vehicles that would attract less LET, and make 
greater use of the public transport system. A detailed study and an economic analysis 
would need to be undertaken to set the rates at the correct level, which is beyond the 
scope of this thesis. However this thesis demonstrates a new and a unique way of 
taxing passenger motor vehicles. 
The suggested rates for allocating tax payable at each taxing point are stated in Table 
6.6. The LET legislation should provide for the rates to be indexed over time based 
on the consumer price index.  
 
TABLE 6.6: Taxing Points Converted to Luxury Energy Tax  
Imposition of Tax Tax Payable per Point 
Initial new purchase of vehicle AUD500 per point 
Annual road registration AUD125 per point 
Fuel consumption per litre AUD0.25 per point 
Disposal fee  AUD10 per point 
 
Based on the Holden VE’s 63 accumulated points the following LET would be 




TABLE 6.7: Luxury Energy Tax Payable on Holden VE  
Imposition of Tax LET Points Tax Rate per 
LET Point 
Tax payable  
AUD 
Initial new purchase of vehicle 63 500 31 500 
Annual road registration 63 125 7875 
Fuel consumption per litre 63 0.25 15.75 
Disposal fee 63 10 630 
 
A discount should be applied over at least a 10 year period to allow time for 
motorists to make their personal transportation arrangements and manufacturers to 
design new motor vehicles. The suggested discount that should be applied over a 10 
year period is discussed next.  
 
c. The Discount 
The purpose of the discount is to gradually educate people about the impact of their 
choice of motor vehicle for personal transportation. The discount should also reflect 
the status of the economy and whether an effective public transport infrastructure is 
in place. This would include not only the availability of sufficient trains and buses, 
but also enough parking facilities at train stations. The discount rate would need to be 
worked out by the government, based on an economic analysis, which is beyond the 
scope of this research. 
As a demonstration, the tax discount could be set as high as 98 per cent in the first 
year of implementation, decreasing to nil by the tenth year. Based on this discount 
























1 98% 630 158 0.32 13 
2 96% 1260 315 0.63 25 
3 94% 1890 473 0.95 38 
4 92% 2520 630 1.26 50 
5 90% 3150 788 1.58 63 
6 85% 4725 1181 2.36 95 
7 75% 7875 1969 3.94 158 
8 50% 15 750 3938 7.88 315 
9 25% 23 625 5906 11.81 473 
10 0% 31 500 7875 15.75 630 
 
As demonstrated in Table 6.8, the purchase of a Holden VE would attract LET at 
four taxing points. The first taxing point would occur on registration of the vehicle. If 
a Holden VE was purchased in the first year of LET implementation, the registered 
owner of the motor vehicle would have to pay AUD630 on the initial purchase of the 
car. On the other hand, if the Holden VE was purchased in year ten after the LET 
was implemented, the registered owner would have to pay AUD31 500 LET on the 
initial purchase price. The LET of AUD31 500 in Year 10 would not be considered 
high when compared with the existing purchase tax charges in Norway. As 
demonstrated in Chapter 5, Norway imposes a high purchase tax based on the vehicle 
weight, engine power and CO2 emissions. Based on the rates in 2011, the Holden VE 
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TABLE 6.9: Norway Purchase Tax on Holden VE  
Purchase Tax Criteria Tax Payable – AUD 
Weight 20 763 
Engine power 36 736 
CO2 emissions 21 343 
Vehicle scrap deposit 236 
Source: Ministry of Finance, ‘Budget 2011’ (Ministry of Finance, Norway, 12 
January 2011) <http://www.statsbudsjettet.no/english>. 
 
In Norway, the rates are progressive in that the higher the weight, engine power and 
CO2 emissions, the greater the tax.
539
 By comparison, the progressive feature of the 
LET is found in the point system, whereby the higher the weight, the engine 
capacity, the engine power and the CO2 emissions, the greater the LET points that 
would be allocated. Moreover, the accumulated points under the LET system are 
fixed at the outset when the vehicle is manufactured or imported and are reflected not 
just in the purchase tax, but also in the annual registration tax, the fuel cost and 
disposal of the vehicle. 
The government in Australia could reduce the discount at the outset. However, this is 
not recommended as both the government and the people need time to adjust. The 
government needs to ensure that the tax policy is in line with other policies, ie 
energy, transportation and housing. The Australian people may need to change their 
travelling behaviour as well as deciding on an appropriate place of residence by 
living closer to where they work. Moreover, a slow education process is much better 
than a sudden imposition.  
The second taxing point for the ownership of the Holden VE would occur annually 
over the period of vehicle ownership, being the annual registration LET. This would 
be payable in addition to the state registration or licence fees. In the first year of 
ownership, the annual registration LET payable by the registered owner of the 
vehicle would include an extra AUD158 per annum, increasing to AUD315 for the 
second year of ownership and increasing each year to AUD7875 in the tenth year. 
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The third taxing point for the ownership of the Holden VE would occur every time it 
is refuelled at the petrol station. Instead of paying excise at the rate of AUD0.38, it 
would attract an excise of AUD0.32 in the first year, increasing to AUD0.63 in the 
second year and increasing each year to AUD15.75 in the tenth year. Although the 
rate of AUD15.75 per litre of oil for the Holden VE may currently seem excessive, it 
needs to be observed from the perspective of the future availability of global oil 
supplies and the growth, usage, design and choice of current motor vehicles as 
discussed in Chapters 2 and 3 of this thesis. A high excise rate on fuel can be avoided 
by choosing a motor vehicle that attracts fewer LET points.  
A unique feature of the LET system is in the cost of fuelling a motor vehicle as a 
different fuel rate would apply to each motor vehicle depending on the number of 
points accumulated for that vehicle. It is an alternative to the kilometre fee and can 
be calculated and collected relatively easily without impacting on the privacy of the 
driver. This tax would be collected at the pump in a manner similar to that described 
in the Oregon pilot study. This is further discussed with relation to LET 
administration in part 6.4.4.  
The fourth taxing point for the ownership of the Holden VE would occur on its 
disposal. The disposal fee attracted would be AUD13 in the first year, increasing to 
AUD25 in the second year and increasing each year to AUD630 in the tenth year. 
This would encourage consumers to purchase motor cars that are low on disposal 
charges and to keep the motor vehicles as long as possible to avoid paying the 
disposal fee. 
By comparison to the Holden VE, the Smart Fortwo attracts 10 LET points. The LET 
























1 98% 100 25 0.05 2 
2 96% 200 50 0.10 4 
3 94% 300 75 0.15 6 
4 92% 400 100 0.20 8 
5 90% 500 125 0.25 10 
6 85% 750 188 0.38 15 
7 75% 1250 313 0.63 25 
8 50% 2500 625 1.25 50 
9 25% 3750 938 1.88 75 
10 0% 5000 1250 2.50 100 
 
As the Smart Fortwo has the potential to use less oil compared with the Holden VE, 
it attracts a lower LET. Although the LET attracted by the Smart Fortwo may seem 
high compared with the current motor vehicle and fuel taxes it attracts in Australia, 
the high rates are required to encourage the use of public transport instead of a motor 
vehicle for personal transportation. 
The above formulas and rates suggested for the LET have been formulated based on 
the LET principles discussed above and a logical analysis. An economic analysis 
would need to be carried out to set the correct formulas and rates, which is beyond 
the scope of this research. However, the message from this thesis is for the 
Australian government to take control and comprehensively reform motor vehicle 
taxes in Australia in order to address climate change and reduction of oil usage by 
road transport vehicles with the aim of changing motorist behaviour. The purpose of 
the proposed LET in Australia is to impose a tax that would impact on a person’s 
decision-making at the time of purchasing a vehicle, during its use, and at the point 
of its disposal.  





6.4.4 The Administration and Operation of the LET Design 
Framework 
The administration and operation of the LET design framework encompass a range 
of aspects, which are discussed below. The compliance and administration cost of the 
LET design framework are discussed in part 6.4.5. 
 
a. The Registration for LET 
Although the LET design should allow for a phasing-in period for existing vehicles, 
it is proposed in this thesis that all passenger vehicles would need to become 
registered for LET. However, the purchase LET would only apply to the purchase of 
new passenger vehicles in Australia and the purchase of used passenger vehicles that 
are road registered in Australia for the first time. All passenger motor vehicles should 
be liable for assessments of the annual registration LET, the LET fuel excise and the 
LET disposal fee.  
The definition of a passenger motor vehicle for the purposes of the LET legislation 
could be adopted from the OECD Glossary of Statistical Terms that defines a 
passenger car as a road motor vehicle, other than a motor cycle, intended for the 




The LET legislation would need to provide for the correct measurement and 
quantification of the motor vehicle characteristics, ie weight, engine size, engine 
power and CO2 emissions. It is recommended that this occurs at the same time that 
the vehicle is fitted with the compliance plate. Under the current Australian laws, 
before a road vehicle can be registered for the first time in Australia, it must meet the 
requirements of the Motor Vehicle Standards Act 1989 (Cth). The Act requires all 
new and used imported vehicles to meet the Australian Design Rules (ADRs) and be 
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fitted with a compliance plate. This is known as the vehicle certification process,
541
 
and it is recommended that this would be the appropriate stage at which the vehicle 
should be correctly measured and quantified for LET purposes, and its correct 
weight, engine capacity, engine power and CO2 emissions certified and recorded on 
the compliance plate. 
It is also recommended that the motor vehicle owner registers the motor vehicle for 
the LET. LET registration of a passenger motor vehicle should occur at the same 
time as the motor vehicle is licensed and the number plate is obtained. Under the 
existing system, the motor vehicle road licence and number plate are obtained by 
completing a form and sending it with the appropriate fee to the state Department of 
Transport.
542
 This form would need to be amended to include details of the motor 
vehicle, ie its weight, engine capacity, engine power and CO2 emissions, so that the 
motor vehicle could also be registered for LET.  
LET registrations can be administered by the state Department of Transport working 
together with the Australian Taxation Office (ATO). One way is for the Department 
of Transport to calculate the LET points and the purchase tax payable before the 
department releases the number plate and the road licence, and then inform the ATO 
of the LET registration details. Alternatively, the Department of Transport can 
forward the details of the motor vehicle and the registered owner to the Australian 
Taxation Office (ATO), which would then calculate the LET points and the purchase 
tax. The ATO would then collect the purchase tax from the registered owner and 
inform the Department of Transport of the calculated LET points. Under this 
alternative, the Department of Transport should only release the motor vehicle 
registration and number plate to the registered owner after receiving confirmation 
from the ATO that the purchase tax has been paid.  
It is proposed that the motor vehicle number plate be designed to display the LET 
points, such that the registration number and the LET points can be read and 
recognised using appropriate vehicle recognition technology as discussed below. 
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Existing vehicles that have already been road registered before the implementation of 
the LET legislation would also need to be registered for LET. Their registration can 
be phased in by the Department of Transport when their annual registration comes up 
for renewal. The Department of Transport should send a form to the registered owner 
confirming the details of the LET registration and issue the registered owner of the 
vehicle with the special number plate. If details such as the CO2 emissions are not 
available for that motor vehicle, the Department of Transport should apply a standard 
statutory rate, or permit the registered owner to obtain certified data through 
appropriate inspection agents. 
The Department of Transport would need to synchronise with the ATO the details of 
the motor vehicle that has been registered for LET, the details of the registered owner 
and the purchase LET payable. It is also proposed that the ATO issue the registered 
owner with at least two debit cards that the registered owner may use to pay the fuel 
LET. If a person other than the registered owner is using the motor vehicle, then the 
registered owner and the new user of the motor vehicle would need to complete a 
form notifying the Department of Transport and the ATO of the person responsible 
for the LET.  
Since the LET only applies to passenger motor vehicles, it is proposed that certain 
passenger vehicles that are fitted to be used for specific businesses could apply for an 
exemption from the ATO. If an exemption for the LET has been obtained from the 
ATO, then this should be recognised in the special number plate issued by the 
Department of Transport.  
Commercial motor vehicles are not liable for the payment of LET. However, motor 
vehicles that are not designed to carry passengers or carry less than nine passengers 
should also be required to register for LET and obtain a commercial LET 
classification. This is required to prevent policy gaming, ie using commercial 




b. The Special Number Plate Design 
The special number plate forms an important part of the LET administration. The 
number plate, issued by the state Department of Transport, should include the motor 
vehicle registration number, followed by the number of LET points that the vehicle 
attracts, ranging from 000 to 120 (a maximum of 30 LET points for each of the four 
categories). An example of a number plate could be: 1ABC 123 – 078. In this case, 
the vehicle registration number is ‘1ABC 123’ and the ‘078’ represents the total LET 
points. A passenger motor vehicle which is exempt from LET would show 000 as the 
LET points allocated for that vehicle. A commercial vehicle could have the prefix 
‘C’ before ‘000’ to indicate that it is a commercial vehicle. 
The LET points are openly displayed on the number plate in order to educate the 
public about the LET points attracted by different makes and models of motor 
vehicles. The display of LET points on the number plate would also influence 
manufacturers and importers of motor vehicles to promote motor vehicles that attract 
the least amount of LET points.  
The number plate with the display of the LET points also forms the basis for 
collecting the fuel tax as discussed below. Therefore, to prevent fraudulent activity 
such as transferring the number plate from one motor vehicle to another in order to 
reduce the fuel LET, it is important that once the number plate is affixed to the motor 
vehicle, it cannot be removed without special approval. To ensure that the number 
plate has not been tampered with, the number plate should display an intact 
Department of Transport seal. Number plate seals could be checked and certified 
when motor vehicles go for periodical roadworthiness checks. The unauthorised 
breaking of the seal should be an offence under the LET legislation. Accidental 
damage to the seal should be reported to the state Department of Transport or their 
authorised agents, and a replacement obtained for a fee. 
 
c. Application for Exemptions 
All passenger motor vehicles should be registered for LET within one year of the 
LET legislation being implemented. The intention of the legislation is to impose a 
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LET on all passenger motor vehicles as defined, whether those vehicles are used for 
personal or business use. Passenger motor vehicles that are designed and used for 
carrying goods for genuine business purposes could be eligible for a LET exemption. 
Exemptions from the LET should only be granted after the vehicle has been 
examined, as blanket exemptions can give rise to policy gaming ie large trucks being 
used as passenger motor vehicles. Such business vehicles should also be subject to 
criteria regarding size requirements, but this is not dealt with here as the focus of this 
thesis is on passenger motor vehicles. There is, however, a need to reform the 
taxation of passenger vehicles used for business and commercial motor vehicles in 
the future. It is recommended that LET registration be applicable for all commercial 
vehicles, but that these vehicles obtain a commercial classification and attract ‘000’ 
LET points. 
Other exemptions or concessions could be made for specially designed vehicles 
required for pensioners, schools or disabled people. Alternatively, part of the LET 
revenues could be set aside to cushion the impact of the LET on the socially 
disadvantaged.  
Exemptions should not be granted for passenger motor vehicles using alternative 
fuels or electricity, as reduced energy use should be encouraged even for these 
vehicles. An electric motor vehicle may accumulate LET points only on its weight 
and power. Since an electric vehicle would not require fuel from a petrol station, it 
would only attract the purchase LET, the annual registration LET and the disposal 
LET. Further work is required to design a LET for electric vehicles. 
 
d. The Administration of the Purchase LET 
It is recommended that the purchase LET be imposed on all passenger motor vehicles 
that are road registered in Australia for the first time after the implementation of the 
LET legislation, unless the registered owner of the vehicle has obtained an 
exemption from the ATO. The purchase LET would need to be paid by the registered 
owner of the passenger motor vehicle to the state Department of Transport or the 




e. The Administration of the Fuel LET 
It is proposed in this thesis that the fuel LET should be calculated and collected at the 
service station. In order to do this, service stations would need to be fitted with a 
special number plate recognition technology system, and install a LET debit card 
POS terminal at each fuel pump that is capable of collecting the LET.  
The suggested procedure for collection of the fuel LET would commence when a 
motor vehicle drives into a service station for fuelling, and its number plate, 
including the LET points, is read by the special number plate recognition technology 
system. The motorist must have a LET debit card with a prepaid LET balance on it, 
and commences the fuelling by swiping the card at the pump’s LET debit card POS 
terminal. The information on the number plate and the debit card must synchronise in 
order for the transaction to proceed. The LET rate is displayed, together with the 
balance on the card. This informs the motorist of the number of litres of fuel that can 
be pumped into the tank. The debit card is updated as the fuel is being pumped into 
the motor vehicle, and when there is no more LET credit left on the card, the pump 
stops supplying the fuel. The fuel pump LET debit card POS terminals have the 
facility for topping up the debit cards. Under this system, the LET collected goes 
directly to the ATO. A receipt of the LET paid could be printed on demand in a 
similar manner to a bank’s ATM. 
Once the fuelling is complete, the person pays for the fuel only at the service station 
POS. Under this system, the service station’s employees have no involvement in the 
calculation and collection of the LET.  
Companies that hire out motor cars or large organisations that have many drivers 
driving passenger motor vehicles should be able to issue temporary debit cards with 
the authority of the ATO. 
The suggested fuel LET collection system relies on the special number plate 
recognition technology. Since every vehicle has a unique number plate, no expensive 
tags or transmitters need to be fitted in order for the system to recognise the vehicle. 
Number plate recognition technology can identify a vehicle by capturing an image of 
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the number plate, and the imaging sensor can recognise a number plate the moment it 
enters its field of view. The sensor can take more than one image per vehicle. The 
image is processed, the number plate is extracted from the image and the digits are 
separated and recognised. The details can be stored and sent to third party systems, ie 
the LET debit card POS terminals.  
Businesses could be invited to set up an approved number plate recognition system 
for use by service stations. There are a few Australian companies that already 
specialise in this area. For example, a company called ‘Sensor Dynamics’ specialises 
in automatic number plate recognition (ANPR) solutions. They already have a 
system called ‘The Vyper Forecourt ANPR System’ aimed at retail service station 
owners who want to deter customers from driving off without paying.
543
 Such a 
system could be modified for the purpose of collecting the fuel LET. 
There are also many global companies that specialise in ANPR solutions. The 
European Dacoll Group has the NDI Recognition Systems that provide global ANPR 
design, software, cameras and hardware. This company already provides the ANPR 
systems to the UK law enforcement community.
544
 Another global company is 
INEX/ZAMIR that has been supplying ANPR technology for over 15 years.
545
  
ANPR technology is already being used in Australia by the police and local councils, 
such as the City of Melbourne which commenced using it in July 2011 to capture 
parking offences. The system records vehicle registration details and locations and 
identifies those vehicles that have overstayed their parking limit. An alert is sent to 
the parking officer’s hand-held device.
546
  
Businesses could also be invited to set up the LET debit card POS terminals for LET 
collection at each service station pump. There are a few Australian companies that 
already specialise in this area. For example, Integrated Technology Services has the 
capacity to tailor a system to suit the specific needs of both the ATO and the 
taxpayers under the LET legislation. Other global corporations include Diebold, 
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Euronet Worldwide, Fujitsu Frontech Limited, Hitachi-Omron Terminal Solutions, 
NCR Corporation, Triton Systems, VeriFone Holdings, Wellington Technologies and 





f. The Administration of the Annual Registration LET 
It is proposed in this thesis that the annual registration LET is calculated together 
with the state licence and third party insurance policy by the state Department of 
Transport, as discussed above. Since the annual registration LET charges belong to 
the federal government, the annual registration LET could be collected by the state 
Department of Transport and then periodically handed over to the ATO. 
Alternatively, the annual registration LET could be separately calculated by the LET 
Department of the ATO and invoiced to the registered owner, with one of the 
possible payment methods being the LET debit card.  
 
g. The Administration of the Disposal Fee LET 
A disposal fee could be calculated and collected from the registered owner either by 
the state Department of Transport or the ATO before the vehicle is deregistered.  
 
h. The Setting Up and Operation of the LET Department 
It is proposed that the LET legislation implements the LET system. The LET should 
be a Commonwealth tax and the government would need to set up a central LET 
Department in Canberra and sub-departments in each state and territory. The LET 
Department of the ATO should liaise closely with the state Departments of 
Transport, with free information exchange between the two bodies concerning the 
LET.  
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The LET departments should be responsible for appointing authorised LET Agents to 
conduct tasks such as the annual or periodical road worthiness test and audits. 
 
i. The Annual or Periodical Road Worthiness Test 
It is proposed that passenger motor vehicles should be required under the LET 
legislation to be inspected annually or periodically. The checks should include: 
- Whether the motor vehicle has gone through any modifications that affect 
its weight, engine capacity, engine power or CO2 emissions; 
- Whether the number plate seal is intact or broken; and 
- The odometer reading to calculate the number of kilometres the motor 
vehicle has driven since the previous reading. 
The inspection should be conducted by authorised LET agents at appropriate LET 
centres. Alternatively, the current motor vehicle inspection centres at the Department 
of Transport could be used by having a LET representative present at each of the 
centres. 
 
j. LET Audits and Offences 
In order to increase compliance levels, the LET legislation needs to be enforced, and 
the fear of a LET audit could deter non-compliance. LET audits could be of two 
types, general and specific. The general audit could include an overall mileage check 
to determine whether the fuel purchased for use in one vehicle is being siphoned off 
and used elsewhere. The debit card records should indicate the number of litres of 
fuel purchased for that vehicle, along with an indication of the range of kilometres 
that the motor vehicle could have driven, taking into consideration city and urban 
driving and the driving style. The general audit test should be able to match the 
information from the debit card with the mileage information obtained from the 
annual road worthiness test. If there is a large variance from the expected data, then 
the auditor should seek further tests and explanations from the registered owner. 
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Various specific audits should also be conducted on the operation of the service 
station to ensure that the fuel sales from that service station match the LET collected 
by the ATO. Specific audits should include a random examination of the ANPR 
videos to check that the make and model of motor vehicles correspond with the 
number plates.  
The legislation should spell out offences and penalties under the LET legislation. 
Offences could include having incorrect information on the LET forms, tampering 
with number plates, and the siphoning of fuel. The aim of the system is not to be 100 
per cent foolproof, but to ensure that the fear of committing an offence and the 
consequent severe penalties act as deterrents from committing offences under the 
Act. 
 
k. The Responsibility of the Taxpayer  
The responsibility of the taxpayer would involve the correct completion of the LET 
forms, the appropriate payment of LET under the LET legislation, and ensuring that 
appropriate annual checks and reporting requirements are complied with, such as 
when the motor vehicle is modified or the seal on the number plate is broken.  
 
6.4.5 The Implementation of the LET System  
The first step in the implementation process is a commitment from the Australian 
government that the motor vehicle tax policy needs a comprehensive review and that 
the way forward is through the implementation of the LET system. The Australian 
government bears the responsibility for this under the precautionary principle 
discussed in part 6.4.1 above. Once the government takes on the responsibility to 
bring about a change, the normal consultative and legislative process would need to 
be followed. This would include widespread consultation, awareness campaigns and 
various government-authorised pilot studies similar to the Oregon pilot study. A 





a. Compliance and Administration Cost Study 
LET compliance costs would be those expenses incurred by individuals and 
organisations in meeting the requirements of the LET legislation. LET administration 
costs are those costs that the taxation authorities incur in administering the taxation 
system. 
Compliance costs in the taxation literature include: taxpayer’s own labour, unpaid 
helper and internal staff costs; costs of external advisers; incidental or overhead 
costs; psychic costs associated with the worry of complying with taxation obligations 
and social welfare costs which distorts taxpayer behaviour as a consequence of the 
existence of the LET.
548
  
Compliance costs can be divided into social and taxpayer compliance costs. Social 
compliance costs refer to the costs incurred by the entire economy, whereas taxpayer 
compliance costs are those incurred by the taxpayer. It is also necessary to consider 
the start-up costs of introducing the new LET, which can include design, drafting and 
enactment; administration and compliance.  
The design, drafting and enactment costs normally refer to the costs incurred by 
society leading up to the enactment of the LET legislation. This would include costs 
incurred by all stakeholders in discussing, debating, promoting and opposing the tax, 
and these costs are difficult to quantify.
549
  
The compliance cost of implementing the LET refers to the costs incurred by the 
economy in its preparation to comply with the LET legislation. For the LET, 
compliance costs affect all motor vehicle owners as well as various government 
departments and some businesses such as fuelling stations. The administration costs 
of implementing the LET refer to the start-up costs incurred by the ATO and other 
government bodies such as the Licensing offices of the state Departments of 
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Transport. The start-up compliance and administrative costs of the LET would 
include: 
- Learning about the LET and the new procedures; 
- Measuring and quantifying motor vehicles for LET compliance; 
- Registering motor vehicles for LET; 
- Purchasing and installing number plate recognition technology at service 
stations; 
- Purchasing and installing the LET debit card POS terminals at each fuelling 
pump; 
- Installation of special number plate design; 
- Set-up and operation of the LET Department; 
- Training LET agents for annual and periodical road worthiness testing; 
- Training LET auditors; 
- Setting up procedures and forms at the ATO and state Departments of 
Transport; and 
- Training LET staff at the ATO and the state Departments of Transport. 
Compliance costs can be minimised by getting things right the first time and this can 
be achieved by a comprehensive education and training program.
550
 However, start-
up compliance costs are difficult to quantify since the implementation and build-up 
period may be long and therefore not fully captured or accounted for. This is evident 
in the various forecasts of the business start-up compliance costs for the GST, 
ranging from AUD1.02 billion to AUD14.05 billion.
551
  
Recurrent LET compliance costs would include the annual or periodical road 
worthiness test and the time taken to top up the debit card. The ATO would also 
incur recurrent LET collection costs in terms of staffing the LET Department and the 
state Departments of Transport, setting up tax collection systems within the 
departments, maintaining the LET debit card POS terminals and audit and legal costs 
of prosecution for non-compliance of the LET legislation. The Commissioner of 
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Taxation Annual Report 2010–11
552
 states that on average it costs AUD0.88 to 




The calculation of start-up and recurrent compliance costs for the LET requires a 
detailed exercise which is beyond the scope of this research. However it is 
recommended that a compliance cost study be undertaken as part of the LET 
implementation process. In addition, a Regulation Impact Statement (RIS) will also 
be required as soon as the administrative decision is made by the government that 
LET regulations are necessary and the regulations are likely to have an impact on the 
business or the non-profit sectors. Since the LET would have an impact on motor 
vehicle manufacturers and fuel stations, an RIS would need to be prepared by policy 
officers. The primary role of the RIS is to improve government decision-making 
processes and it is normally prepared after stakeholder consultation has been carried 
out. The Office of Best Practice Regulation (OBPR) is in charge of assessing and 
reporting on compliance with best practice regulation requirements. The OBPR is an 
independent arm of the Department of Finance and Deregulation. 
The RIS for the LET would be required to set out: the problem or issues which gives 
rise to the need for action; the desired objectives; the options, both regulatory and 
non-regulatory that may constitute viable means of achieving the desired objectives; 
an assessment of the impact, being costs, benefits and risks to consumers, business, 
government and the community; a consultation statement; a recommended option 




b. Task Force and Pilot Study 
It is recommended that the Australian government should first set up a Task Force 
similar to the Oregon Task Force to commence consultation with various government 
departments such as the Department of Infrastructure and Transport, the Treasury, 
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the Department of Environment and Resource Management and the Department of 
Sustainability, Environment, Water, Population and Communities. The Task Force 
should comprise representatives from each of the government departments, the 
transport industry, the motor vehicle industry, the oil industry, academics, banks and 
the business community. The Task Force should be given the primary responsibility 
for the detailed work involved in developing and recommending the LET system 
after carrying out detailed consultation with key stakeholders and the public. The 
Task Force should elicit views from interested parties on key issues that would need 
to be addressed in the development of the LET system by releasing discussion papers 
and holding conferences similar to the Ralph Review and the Henry Review, 
including on how the revenues from the LET would be dealt with under the 
federal/state relationship.  
After the consultation process, the government should authorise pilot studies to be 
conducted, similar to the Oregon pilot study. The consultation process and the pilot 
study would form part of the public education process and this could take many 
years. The Oregon Road User Fee Task Force was set up in 2001 and the final report 
of Oregon’s Mileage Fee Concept and Road User Fee Pilot Program was only 
released in November 2007. The timeline for the implementation of the LET system 
is dependent upon the commitment of resources and the political will. As stated in 
the Oregon Report, if a country can send a man to the moon with less than a decade 
of planning, then Australia should be able to find a way to implement the LET 





The LET system described in this Chapter gives consumers the choice of purchasing 
and using a motor vehicle that either attracts no points, or attracts a large number of 
points. By undertaking to implement the LET system in Australia, the Australian 
government would be taking responsibility for persuading people to use passenger 
motor vehicles that consume less oil. This is similar to the government passing 
carbon tax legislation to control the carbon release into the environment.  
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Under the recommended formulas for calculating and discounting the LET, each 
LET point in the first year would only attract a LET of AUD10 on the initial 
purchase, AUD2.50 every year on registration, 0.5 cents per litre excise on fuel and 
only AUD0.20 disposal fee. After five years of implementing the LET, each LET 
point would attract AUD50 on initial purchase, AUD12.50 every year on 
registration, 2.50 cents excise per litre on fuel and AUD1 disposal fee. In the tenth 
year after implementation of the LET, each LET point would attract AUD500 on 
initial purchase, AUD125 every year on annual registration, 25 cents excise per litre 
on fuel and AUD10 disposal fee. Thus the LET payable would be more if a person 
chooses to purchase and use a motor vehicle that attracts more LET points, as 
demonstrated in this chapter by the comparison between a Holden VE that attracts 63 
LET points and a Smart Fortwo that attracts only 10 LET points. The maximum 
number of LET points that can be attracted under the system are 120. 
An evaluation of the LET system is undertaken in Chapter 7 in terms of the revenues 
it can generate in Australia, the oil use it can save, tax collection, fee calculation, 
technology, cost of state-wide implementation, auditing, fee rate structure, the phase-
in period, systemic precision, adaptability to congestion pricing, public acceptance, 
convenience, privacy and protection of personal details, the criteria of a good tax, 
and its potential to change motorist behaviour with regard to the choice and usage of 








The LET system described in Chapter 6 is evaluated in this chapter under five 
categories: 
- The net revenue generation potential of the LET; 
- The expected savings in oil usage as a result of implementing the LET; 
- General matters relating to collection, fee calculation, technology, cost of 
state-wide implementation, auditing, fee rate structure, phase-in period, 
systemic precision, adaptability to congestion pricing, public acceptance, 
convenience and protection of privacy; 
- The LET assessed under the known criteria of a good tax; and 
- The LET’s ability to change behaviour. 
 
7.2 NET REVENUE GENERATION POTENTIAL 
An exercise has been carried out as part of this thesis to measure the net revenue 
generation potential of the LET. The LET rates stated in Table 6.6 have been used to 
forecast the net revenue. They have not been indexed over the period of the forecast 
as it is proposed that the rates will not change for the first 10 years. The discount 
factor as stated in Table 6.8 has been taken into consideration over the 10 year 
period, ranging from 98 percent in year one to nil discount in year 10. This exercise 
demonstrates the ability of the LET to raise sufficient revenue to build the public 
transport infrastructure that would be required as a result of the change in travel 
behaviour that is anticipated after implementation of the LET.  
In order to forecast the LET revenues, it was first necessary to categorise the current 
Australian motor vehicle fleet into the following categories: light cars, small cars, 
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medium cars, large cars, SUVs, people movers (PM) and sports cars, so that the LET 
taxable value and the tax payable can be calculated for a vehicle falling within each 
of those categories. Part 7.2.1 describes how this exercise was carried out. 
The next three parts 7.2.2 to 7.2.4 explain how the revenue forecasts are made under 
each category of the LET, ie the purchase LET, the annual registration LET and the 
fuel excise LET. The revenues from the disposal LET are likely to be small and are 
therefore ignored for the purpose of this exercise. The revenues have been forecasted 
by using year 2011 data as the starting point and years 2011 to 2015 as years before 
implementation of the LET. Years 2016 to 2025 are then treated as the first 10 years 
after implementation of the LET for which the revenues have been forecasted. These 
dates would change depending on the will of the government and acceptance of the 
LET system by the people. However, the data provides an insight into the revenue 
generation potential of the LET and how the revenues can be utilised in building an 
infrastructure for passenger transportation in Australia. 
The total revenue forecast for the LET excluding the disposal LET for passenger 
motor vehicles from years 2016 to 2025 is expected to range from AUD2.21 billion 
in 2016 to AUD109.97 billion in year 2025 as shown in Appendix Table 7.5 in 
Appendix 7 at the end of the thesis. However, the forecast revenue could decrease to 
about AUD20 billion per annum by 2025 if an ideal LET car were to be increasingly 
adopted by the Australian population as shown in Figure 7.8 in Part 7.2.4. 
 
7.2.1 LET Vehicles in Australia 
The LET system as described in Chapter 6 operates by allocating LET points to each 
vehicle category on the basis of weight, engine size, engine capacity and CO2 
emissions. A rate is then applied at each taxing point to convert the LET points into 
LET payable. It is not possible to accurately forecast the LET points for every single 
motor vehicle in Australia. However a general revenue forecast has been achieved by 
examining the Australian motor vehicle fleet and extracting the LET points under the 
following six categories of motor vehicles: light cars, small cars, medium cars, large 
cars, SUVs, PMs and sports cars. Appendix 3 at the end of this thesis shows in detail 
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the four step process by which the LET points were calculated and the information 
that was obtained and used in making those calculations. The motor vehicle 
categories are in line with the Commonwealth Government’s Green Vehicle Guide 
and the motor vehicle specifications known as ‘V Facts’ obtained from the Federal 
Chamber of Automotive Industries. Appendix 3 also shows how the average 
characteristics, ie weight, engine capacity, engine power and CO2 emissions, have 
been calculated for each category of motor vehicle, the calculation of the total LET 
points and the LET payable per vehicle under each of those categories. 
For the purposes of this research, the specifications for typical Australian cars are 
summarised in Table 7.1.  
TABLE 7.1: Specifications of Australian Vehicles  








 813 1147 59 128 
Small Car
557
 1100 1469 79 146 
Medium Car
558
 1387 2010 127 186 
Large Car
559
 1659 3148 181 228 
SUV
560
 1970 3252 174 258 
People Mover
561
 1977 2775 135 242 
Sports Car
562
 1605 3921 252 250 
 
After carrying out the detailed exercise of extracting the typical characteristics of the 
motor vehicles under the seven categories as described in Appendix 3 and set out 
above, Appendix Table 3.10 in Appendix 3 shows the LET points allocated and 
Appendix Table 3.11 in Appendix 3 shows the LET payable by a single motor 
vehicle at each taxing point under each of the seven motor vehicle categories. Tables 
Appendix 3.12 to 3.18 apply the discount rate and show the LET attracted over a 10 
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year period at the four taxing points by each vehicle under the seven LET categories 
of motor vehicles as described above. The results in Appendix Table 3.10 confirm 
that light, small and medium cars have lower LET points compared with large cars, 
SUVs, people movers and sports cars. SUVs attract the most LET points, whereas 
sports cars are not as heavy, but score high points on engine size, engine power and 
CO2 emissions. As a demonstration, the LET attracted by a single motor vehicle from 
each of the categories in the first year of implementation and discounted by 98 per 
cent is demonstrated in Figure 7.1. 
 
FIGURE 7.1: LET Attracted in Year 1 at Four Taxing Points  
 
Source: Appendix Tables 3.12 to 3.18 in Appendix 3. 
 
Figure 7.1 shows the LET payable by a single vehicle within each of the seven 
categories of motor vehicles on initial purchase, on annual road registration, the fuel 
LET payable per 1000 litres of fuel and the LET payable on disposal of a vehicle. In 
order to determine the total LET revenue that would be generated in the first 10 years 
of introducing LET, the exercises described in parts 7.2.2 to 7.2.4 and Appendices 4 




















The revenue forecast reveals that the timing of the change is important as public 
transport infrastructure has to be ready when the change is forecasted to occur. Thus 
the revenue raised can be controlled by changing the discount rate for years one to 
ten and in the process the timing of the change in travel behaviour can also be 
controlled, so as to bring about an orderly change in the personal transportation 
needs of the Australian people and avoid chaos.  
 
7.2.2 Forecast of the Purchase LET Revenues 
A six step process described in Appendix 4 at the end of this thesis was undertaken 
to forecast the purchase LET revenues for the years 2016 to 2025, on the assumption 
that the LET is implemented in year 2016. Based on the available data for 2011, the 
number and category of new motor vehicle sales that would naturally occur without 
the introduction of the LET were projected for years 2012 to 2025 based on logical 
assumptions. These projections were then adjusted by forecasted changes that would 
occur as a result of introducing the LET. These forecasted changes included an 
expected gradual decline in the number of new motor vehicle sales by 15 per cent 
over a period of 10 years to 2025 and a change in the types of passenger motor 
vehicles purchased from motor vehicles that attract a high LET to those that attract a 
lower LET in line with the discounted LET rates. The LET calculated in Appendix 3 
for a single vehicle was then applied to the projected new motor vehicle sales to 
arrive at the projected income from the purchase LET. A summary of the total 





FIGURE 7.2: Total Purchase LET Revenues from Car Sales Data After 
Implementation of LET in AUD Billion 
 
Source: Appendix Table 4.6 in Appendix 4. 
 
The total LET revenues from the purchase LET are forecasted to range from 
AUD0.35 billion in 2016 to AUD10.84 billion in 2025. A further breakdown of the 
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FIGURE 7.3: Purchase LET Revenues for Each Motor Vehicle Category after 
Implementation of LET in AUD Billion  
 
 
Source: Appendix Table 4.6 in Appendix 4. 
 
It can be observed from Figure 7.3 that the revenues from large cars, SUVs, PMs and 
sports cars are expected to decline as the policy takes effect, whereas the revenues 
from light, small and medium cars are expected to increase.  
 
7.2.3 Forecast of Annual Registration LET Revenues 
A four step process described in Appendix 5 at the end of this thesis was undertaken 
to forecast the annual registration LET for the years 2016 to 2025. Based on the 
available data for 2011, the numbers and categories of the Australian passenger 
motor vehicle fleet for 2012 to 2025 were first projected based on logical 
assumptions. These projections were then adjusted to take into consideration the 
changes that may occur as a result of the introduction of the LET. For the purpose of 
the adjustments, it was assumed that there would be an expected gradual decline in 


















introduction of the LET. It was also assumed that the types of motor vehicles that 
made up the motor vehicle stock would change, with a gradual decline in passenger 
motor vehicles that attract a high LET and an increase in vehicles that attract a lower 
LET, in proportion to the LET discount rate. The LET calculated in Appendix 3 for a 
single vehicle was then applied to the projected motor vehicle stock to arrive at the 
projected income from the annual registration LET. A summary of the total annual 
registration LET revenues raised in each year is shown in Figure 7.4. 
 
FIGURE 7.4: Total Forecasted Annual Registration LET Revenues after 
Implementation of LET in AUD Billion  
 
Source: Appendix Table 5.4 in Appendix 5. 
 
The total LET revenues from the annual registration LET are forecasted to range 
from AUD1.37 billion in 2016 to AUD42.06 billion in 2025. 
A further breakdown of the annual registration LET revenues for each category of 
motor vehicle is displayed in Figure 7.5 below. Most of the annual registration LET 
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FIGURE 7.5: Annual Registration LET Revenues for Each Motor Vehicle 
Category after Implementation of LET in AUD Billion  
 
Source: Appendix Table 5.4 in Appendix 5. 
 
7.2.3 Forecast of Fuel LET Revenues 
A six step process described in Appendix 6 at the end of this thesis was undertaken 
to forecast the revenue from the fuel LET for the years 2016 to 2025. The average 
CO2 emission data gathered for each category of Australian motor vehicle in 
Appendix 3 was used to determine the consumption of fuel per kilometre of travel. 
The ABS Survey of Motor Vehicle Use for the year 2011 revealed the average 
number of kilometres travelled by a passenger motor vehicle per annum and this data 
was used to determine the annual fuel use per category of vehicle. This result was 
then applied to the forecasted passenger motor vehicle fleet in Appendix 5 to 
calculate the total forecasted fuel use of the Australian vehicle fleet. The fuel LET 
per litre calculated in Appendix 3 for a single vehicle was then applied to the 
projected fleet fuel use to arrive at the projected income from the fuel LET. A 


















FIGURE 7.6: Total Forecasted Fuel LET Revenues after Implementation of 
LET in AUD Billion  
 
Source: Appendix Table 6.6 in Appendix 6. 
 
The total fuel LET revenues are predicted to range from AUD4.42 billion in 2016 to 
AUD61.52 billion in 2025. A further breakdown of the annual registration LET 
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FIGURE 7.7: Fuel LET Revenues for Each Motor Vehicle Category after 
Implementation of LET in AUD Billion  
 
Source: Appendix Table 6.6 in Appendix 6. 
 
The data in Figure 7.7 demonstrates that the maximum fuel LET revenues are 
expected to be raised from SUVs until the year 2023. The fuel LET revenues from 
small motor vehicles are then forecast to increase steeply from 2021 to reach an 
expected maximum of AUD18.44 billion in 2025, whereas the fuel LET revenues 
from SUVs are expected to decrease from AUD16.27 billion in 2023 to AUD2.74 
billion in 2025.  
 
7.2.4 The Effect of Net Revenue Generation Potential 
Appendix Table 7.1 in Appendix 7 at the end of this thesis shows the total forecast 
revenue from LET for the years 2016 to 2025, ranging from AUD6.15 billion to 
AUD114.42 billion. It is proposed in this thesis that when the LET is introduced by 
the Australian government, the LCT and the fuel excise for passenger motor vehicles 
should be abolished. Appendix Tables 7.3 and 7.4 in Appendix 7 show an estimate of 






















collecting the LET is forecasted in Appendix Table 7.2 in Appendix 7. The net 
revenue forecast after taking into consideration the forgone revenues from the LCT 
and fuel excise and the cost of collecting the LET is shown in Appendix Table 7.5 in 
Appendix 7 and ranges from AUD2.21 billion in 2016 to AUD109.7 billion in 2025.  
To put it in perspective, the total revenue administered by the ATO on behalf of the 
government for the year ended 30 June 2011 was AUD280.89 billion, of which 
AUD204.73 billion was from income tax, AUD75.13 billion was from indirect tax 
and AUD1.02 billion was from other taxes. Of the income tax revenues, AUD136.55 
billion was from individual income tax and AUD57.34 billion was from 
companies.
563
 Thus the forecast LET revenues could be substantial. However it is 
possible that the revenues from the LET may not be generated as forecasted if a 
motor vehicle manufacturer in Australia designs and manufactures a new motor car 
that attracts no LET, and this car then dominates the Australian fleet. Moreover, the 
basis on which the forecasts are made may differ from the real changes that can 
occur in the number of motor vehicles in the motor vehicle fleet, the types of motor 
vehicles purchased and the number of vehicle kilometres travelled.  
The purpose of the LET car is to use it for very short distance travel, especially 
within a suburb or to the nearest transport hub, and to encourage the use of public 
transport for medium to long-distance travel. Thus as the LET policy takes effect, the 
total forecasted LET revenues should substantially decrease, as LET cars that attract 
little or no LET are likely to be adopted by Australians, and passenger transportation 
is likely to shift from motor car to public transport. Figure 7.8 below shows an ideal 
shift in revenue position as the LET policy takes effect and the LET car is 
increasingly adopted by taxpayers. The reduction in LET revenues arising as a result 
of replacing the Australian vehicle fleet with LET vehicles is likely to be 
compensated by an increase in revenues from public transport usage, especially if 
public transport remains government-owned, rather than being privatised. 
 
                                                 
563 
Commissioner of Taxation, above n 552, 246 and 300.  
275 
 
FIGURE 7.8: Forecasted Reduction in LET Revenues With the Adoption of an 
Ideal LET Car 
 
The purpose of the LET design is not to forecast the revenues it would generate with 
certainty, but to indicate its revenue generation potential, as the revenue generated 
should be used to bring about a change in personal transportation infrastructure in 
Australia that will last for 100 years. The level of LET imposed needs to be managed 
in order to bring about an orderly change. The raising of the forecast revenues should 
occur only in line with changes in infrastructure, in order to cope with the increased 
use in public transport. The LET would provide income to the government to build 
the public transport infrastructure that is required to bring about the desired changes. 
An orderly change is likely to be gradual. However, the government may run out of 
time if the public transport infrastructure has not been built before the conventional 
oil required for personal transportation becomes unaffordable by the general public. 
Thus the Australian government needs to act now and educate the population that a 
LET will enable Australia to decrease its reliance on foreign oil and provide an 
opportunity for the people to undertake personal transportation that is cheaper, faster 
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Forecasted LET Revenues 
without adopting a LET Car  
Forecasted LET Revenues 
after adoption of a LET Car  
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7.3 THE EXPECTED SAVING IN THE USAGE OF OIL 
Based on the forecasts stated in part 7.2 above, the potential savings in oil as a result 
of introducing the LET are shown in Appendix Table 8.3 in Appendix 8 at the end of 
this thesis. The saving in oil ranges from 2.23 billion litres in 2016 to 15.66 billion 
litres in 2025. The total oil saved from 2015 to 2025 amounts to 85.71 billion litres. 
A comparison of the oil saved with the oil that would be consumed by passenger 
motor vehicles without the implementation of the LET shows savings ranging from 
five per cent in 2015 to 67 per cent in year 2025. The percentage saving in oil is 
shown in Figure 7.8 below. 
 
FIGURE 7.9: The Expected Percentage Savings in Oil with the Introduction of 
the LET  
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FIGURE 7.10: Savings in Fuel by Vehicle Category from 2015 to 2025  
 
Source: Appendix Table 8.3 in Appendix 8. 
 
Figure 7.9 demonstrates that the greatest total savings in oil from 2015 to 2025 is 
from SUVs, representing 41 per cent of the total savings. The ‘other’ category in 
Figure 7.9 represents driving habits from all vehicle categories as discussed in Step 3 
under Appendix 6. 
The reduction in CO2 resulting from the savings in oil can be estimated by using the 
conversion rate of one litre of oil emitting 2.36kg of CO2 as stated in Step 1 of 
Appendix 6. Thus 85.71 billion litres of oil would save 202 million tonnes of CO2 
emissions from passenger motor vehicles to year 2025. This is a significant reduction 
in emissions. 
 
7.4 GENERAL EVALUATION OF LET 
A general evaluation of the LET is carried out in this part in terms of collection, fee 
calculation, technology, cost of state-wide implementation, auditing, fee rate 





















public acceptance, convenience and protection of privacy. This exercise is similar to 
the evaluation of the mileage fee under the Oregon study discussed in Chapter 5 of 
this thesis. 
Based on the proposals made in Chapter 6, the purchase LET would be collected 
either directly by the ATO or indirectly via the state Departments of Transport. The 
fuel LET would be collected directly by the ATO through machines similar to ATMs 
set up at fuel pumps, with payment being made using prepaid debit cards. The annual 
registration LET would be collected by the state Departments of Transport along 
with state licensing fees. The disposal LET would also be collected by the state 
Departments of Transport. There will obviously be an initial compliance cost in 
setting up the collection systems as discussed in Part 6.4.5. However, the benefits 
derived from implementing the LET would far outweigh these costs, the benefits 
being not only the expected saving of oil and a decreased reliance on imported oil, 
but the preparedness of the public transport infrastructure to accommodate the 
increased demand when oil becomes expensive.  
In terms of the fee calculation, the accumulation of LET points determines the 
amount of LET payable at each taxing point. The points are assigned at the time the 
motor vehicle is first registered for LET as discussed under part 6.4.4 above. Once 
the points are allocated, the amount of LET payable is only a mathematical formula.  
The technology required for the LET system to operate is mainly the number plate 
recognition technology, the LET debit card POS terminals similar to ‘Pay at the 
pump’ systems, and the use of debit cards. These technologies are already advanced 
and are commercially available as demonstrated in Chapter 6 above. The adoption of 
this technology at each fuel pump at a service station would involve a cost. However, 
the cost is unlikely to outweigh the potential benefits to be derived from the LET 
system, as already discussed in this thesis.  
The fee rate structure is based on the four characteristics of a motor vehicle that can 
affect the consumption of oil, ie vehicle weight, engine size, engine power and CO2 
emissions. The fee rate structure does not take into consideration a person’s ability to 
pay the tax. However, these considerations can be addressed through the social 
security system and by providing tax rebates as discussed in part 7.5 below.  
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The phase-in period needs to be aligned with the time it would take to educate the 
public of the benefits of the LET system and setting up the administration of the 
system. A five year time frame has been estimated. Since the LET system is 
comprehensive and only requires the abolition of the LCT and fuel excises on 
passenger motor vehicles, the phase-in period of the full operation of the LET system 
could be relatively short. The annual registration LET would take at least a year to 
implement as its collection is proposed to be in line with licence fee renewals. 
As regards systemic precision, the error rate is likely to be low as the LET 
calculation and collection would be precise. Any error in allocating the LET points is 
likely to be minimal under the vehicle certification process as discussed in part 6.4.4 
above. The likelihood of error in the number plates issued by the Department of 
Transport is also likely to be low. Errors in using number plate recognition 
technology and the LET debit card POS terminals at the fuel pumps are also likely to 
be low. Thus it can be concluded that the LET system is likely to have a high 
systemic precision. 
The audit of the LET system is discussed under 6.4.4 above where both general and 
specific audits are recommended. The fear of audits and the imposition of penalties 
would prevent abuse of the LET system. The aim of the system is not to be 100 per 
cent foolproof, but the system would deter LET avoidance. 
The LET system can be adapted to congestion pricing by using the example of the 
Oregon mileage fee system as discussed in Chapter 5 above. Alternatively, a system 
similar to the Singapore congestion pricing system could be used whereby the 
number plate of the vehicle passing through the congested street is recognised and 
the congestion fee charged to the debit card already issued to the registered owner of 
the vehicle under the LET system. The congestion charges imposed could also be 
aligned to the LET points, thereby discouraging fuel guzzling passenger vehicles on 
congested roads.  
Acceptance by the public would very much depend upon the education process. The 
public acceptance of the Norway toll system is high due to the public involvement in 
the organisational structure as discussed in part 5.2.2 above. The Norwegian study 
demonstrated that public confidence increases where there is a strong connection 
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between user payments and perceived benefits. Thus the benefits of the LET system 
need to be demonstrated to the public in order for the system to be accepted by the 
public. The reasons for setting up the LET system were explored in Chapters 2, 3 and 
4 of this thesis. The scarcity of oil and Australia’s dependence on foreign oil together 
with passenger motor vehicles being the largest consumer of oil are the core catalysts 
that call for a change in the way passenger transportation is undertaken in Australia. 
The suggested LET would assist in bringing about this change, in terms of providing 
the necessary funds for the government to improve the public transport infrastructure 
and a change in the type of passenger motor vehicles that are purchased and used for 
personal transportation.  
As regards convenience, the owners and users of passenger motor vehicles do not 
have to undertake tasks that are onerous. The LET collection at each taxing point 
would be fairly automated and therefore the LET can be said to be reasonably 
convenient. 
The LET system is unlikely to invade the privacy of an individual. Unlike the 
kilometre/mileage system discussed in Chapter 5 for the Netherlands and Oregon, 
where the information about where the motor vehicle has been driven instigates 
privacy concerns as to how that information could be gathered and used by 
government organisations, the LET system only displays publicly the LET points 
attracted by the vehicle. This does not affect the privacy of the owner or user of the 
vehicle. In fact the display of the LET points act as an advertisement of the number 
of LET points attracted by that make and model and would amount to an educational 
exercise, rather than an infringement of privacy. 
In conclusion, a general evaluation of the LET in terms of collection, fee calculation, 
technology, cost of state-wide implementation, auditing, fee rate structure, phase-in 
period, systemic precision, adaptability to congestion pricing, public acceptance, 
convenience and protection of privacy appears to be positive. In the next part, the 




7.5 EVALUATION UNDER THE PRINCIPLES OF A GOOD 
TAX  
The design of a good tax system should not only achieve its vision or purpose, but 
should also strive to achieve the criteria for an efficient tax. One way to assess the 
recommended LET is to assess it against a ‘checklist’ of desirable properties. The 
checklist of desirable properties can be drawn from the most famous canons of 
taxation set out by Adam Smith in The Wealth of Nations published in 1776.
564
 
Adam Smith’s criteria of a good tax are:  
(i) The subjects of every state ought to contribute towards the support of the 
government, as nearly as possible, in proportion to their respective abilities 
...  
(ii) The tax which the individual is bound to pay ought to be certain and not 
arbitrary ...  
(iii) Every tax ought to be levied at the time, or in the manner, in which it is 
most likely to be convenient for the contributor to pay it.  
(iv) Every tax ought to be so contrived as to take out of the pockets as little 




Mark Hinnells and Stephen Potter have built upon Adam Smith’s criteria of a good 
tax and explored the principles of a good environmental tax, stating that taxes must 
not only be ‘good taxes’ in the conventional sense of the word but must be good 
taxes in a strictly environmental sense.
566
 
The LET is evaluated below based upon a checklist of criteria drawn from Adam 
Smith’s criteria of a good tax and Hinnells’ and Potter’s idea of a good 
environmental tax. Although the LET is evaluated using the commonly-used general 
principles, it has been noted by Clinton Alley and Duncan Bentley that the general 
principles should be interpreted within the perceived purpose or vision of the tax 
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system. Taxation, being the compulsory extraction of money by the government for 
which the taxpayer receives nothing directly in return, can have three purposes: to 
provide revenue for government expenditure; to act as an instrument to achieve 
economic aims set by the government; and to redistribute income on a socially 
acceptable basis.
567
 The vision for the LET encompasses the three purposes stated: to 
provide revenues to the government for efficient public transport systems that will be 
required for passenger transportation when oil becomes expensive; to act as an 
instrument to change behaviour in the choice and usage of passenger motor vehicles; 
and to preserve the scarce oil resource so that it is available for use on a socially 
acceptable basis for current and future generations.  
The LET is first evaluated under the four principles of an ideal tax system laid down 
by Adam Smith, being equity, certainty, convenience and economy. 
 
7.5.1 Equity 
Under the Adam Smith’s criteria of equity, the subjects of every state ought to 
contribute towards the support of the government, as nearly as possible in proportion 
to their respective abilities. The question is whether equity is always measured in 
proportion to the revenue which the subjects respectively enjoy under the protection 
of the state. Equity or fairness is often classified as horizontal equity or vertical 
equity. Horizontal equity means people in the same situation should be equally 
treated. In other words, like taxpayers are taxed alike. Vertical equity means 
taxpayers in different situations are differently treated. The Asprey Report from the 
Taxation Review Committee in 1975 reflected on various interpretations of this 
principle. One way of viewing this principle is the ‘benefit’ approach, ie the tax 
payment should equate the benefits individuals are estimated to receive from 
government-provided goods and services. However, the Asprey Report stated that 
the benefit approach would be hard to apply as it is difficult to measure the benefits 
one derives from government-provided goods and services. Another approach is the 
‘ability to pay’ approach where tax is viewed as a ‘sacrifice’ levied upon a private 
economic ‘wellbeing’ and the ‘sacrifice’ and the ‘wellbeing’ need to be measured in 
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money terms. Thus an individual’s wellbeing is often measured in terms of his or her 
income. However the Asprey Report identifies a number of problems including the 
meaning of ‘income’ and whether the unit of tax should be an individual or a family 
and whether income should be measured over one year or one’s lifetime.
568
 Further 
complications from the equity perspective occur in figuring out who actually pays 
the tax, in that the statutory or legal incidence shows who receives the tax bill, 
whereas economic incidence shows who bears the tax burden. 
The literature in this field identifies a debate of the meaning of the phrase ‘ability to 
pay’ under Adam Smith’s criteria. The question is whether the ‘ability to pay’ 
equates to the income or wealth of a person and consumption taxes are prone to 
breaching the ‘ability to pay’ principle because they are in proportion to consumption 
rather than the revenue they enjoy under the protection of the state.
569
 Often a tax is 
accepted by the electorate if the benefits of the tax outweigh its regressive nature. An 
example of such a tax in Australia is the Goods and Services Tax (GST).
570
 Taxes are 
labelled as regressive when they are a decreasing proportion of income as income 
rises.  
Traditionally energy taxes have been labelled as strongly regressive, as early studies 
have ignored the indirect and long-term effects of environmental taxes. However 
later studies indicate that when the purpose of the environmental tax is to change 
behaviour over a long period, and the tax burden is measured over a longer period 
and includes both direct and indirect impacts that include the energy to produce 
energy and non-energy products, the regressivity is less.
571
  
An environmental tax such as the LET may be considered regressive if measured in 
terms of a person’s income as the tax is based on consumption criteria, ie the choice 
and use of a motor vehicle. However, a person has the choice to avoid the tax by 
choosing an appropriate LET vehicle or using public transport. It could be argued 
that a person has the ability to pay if they have the ability to consume more oil in 
their choice of a passenger motor vehicle. Under this interpretation, the LET would 
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not be considered to be regressive. Moreover, the design of the LET can take into 
consideration certain special circumstances such as remote locations, disabilities, 
certain specific occupations and non-availability of public transport systems that may 
require dispensation to satisfy the criteria of equity. The design of the LET can in 
fact work in a progressive manner if the LET revenues are utilised in providing 
sufficient and frequent public transport facilities. Thus the LET collected from 
people with more ability to pay can be used to subsidise the public transport for 
people with less ability to pay.  
In addition to equity in the traditional sense, the concept of intergenerational equity 
becomes relevant to the sustainability of the oil resource. The Brundtland 
Commission defined intergenerational equity in terms of sustainable development as: 
‘development that meets the needs of the present without compromising the ability of 
the future generations to meet their own needs.’
572
 Sharon Beder argues that there are 
two ways of looking at how to ensure that future generations can supply their needs. 
One is a weak sustainability argument and the other is a strong sustainability 
argument. Under the weak sustainability argument, the view is that future 
generations will be adequately compensated for any loss of environmental amenity 
by having alternative sources of wealth creation. Under the preferred strong 
sustainability argument, the loss of environmental amenity cannot be replaced by 
human-made wealth and the future generation should not inherit a degraded 
environment.
573
 Pearce et al argue that there are various reasons why the strong 
sustainability argument is preferred, being lack of substitutes, uncertainty as to 
whether substitutes can replace the degraded environmental asset, and that reversing 
the damage may be impossible or it may take centuries to repair.
574
  
As regards oil, considering that it took millions of years for oil to be formed and that 
we are now accustomed to using oil in every aspect of our lives and there is 
uncertainty about finding a substitute for oil, the strong sustainability argument 
implies that oil should be considered a luxury and should be preserved for future 
generations and not wasted. Weiss argues that resource consumption can increase the 
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real prices of those resources for future generations.
575
 The imposition of a LET 
supports the intergenerational equity argument by reducing the consumption of oil in 
passenger motor vehicles so that the ability of future generations to meet their need 
for the oil resource is not compromised.  
 
7.5.2 Certainty 
Under Adam Smith’s criteria, the requirement of certainty refers to the time of 
payment, the manner of payment and the quantity to be paid and these criteria ought 
to be clear and plain to the contributor and to every other person.
576
 A tax that is 
certain will improve the taxpayer’s understanding of his or her obligations and 
thereby increase the level of confidence a taxpayer will have in their compliance.
577
 
A simple tax is likely to be certain. A tax is called simple if the administration and 
compliance costs are less and these costs are likely to be less if the assessor and the 
assessed can establish with certainty what is due.
578
 The Asprey Report mentions two 
aspects of simplicity. Firstly it states that a simple tax is one that requires the 
taxpayer to perform fewer operations for the administrators to make the assessment 
and the taxpayer to ascertain the liability. Secondly, a simple tax is one that has 
fewer collection points, ie ‘the sheikdom that can raise all it requires (and maybe 
much more) from a single tax on a single oil company has what is unquestionably the 
simplest tax system of all.’
579
 
The LET system as described in Chapter 6 satisfies the criteria of certainty as the 
rules clearly specify when the LET has to be paid, how it is to be paid and how the 
amount to be paid is to be determined. Moreover, the LET collection does not require 
complex tasks on the part of the taxpayer. Form-filling and using prepaid debit cards 
would not be classified as complex tasks. Since the LET is similar to the GST and is 
imposed on all registered owners of motor vehicles, it would not be classified as 
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simple under the second aspect of simplicity mentioned under the Asprey Report.
580
 
The imposition of the LET directly on registered motor vehicle owners should not be 
compromised for the sake of reducing collection points as it is necessary to impose 
the LET directly on the registered owner of the motor vehicles to bring about 
behavioural changes.  
Certainty also refers to the degree of certainty with which the tax authority can 
accurately predict the incidence of tax and the certainty with which the revenue 
authorities can predict the revenue that will be raised in a particular year.
581
 The 
revenue authorities can certainly identify the taxpayer under the LET as the taxpayer 
is the registered owner of the passenger motor vehicle. Although the LET behaviour 
change cannot be predicted with certainty, the revenues generated from the LET, if 
earmarked for public transport infrastructure, will not affect the government’s 
general revenue. It should also be noted that the decline in LET revenues is likely to 
be compensated by an increase in revenues from the use of public transport. It should 
also be noted that if the LET is not introduced and the price of oil becomes 
unaffordable and people consequently demand public transport, this would not only 
bring about a drastic reduction in the collection of existing fuel excise, but could also 
result in chaos arising from an overburdened public transport system. By introducing 
the LET, there is a positive degree of certainty that the LET revenues are available to 




Under the Adam Smith criteria on convenience, a tax should be due at a time or in a 
manner that is most convenient for the taxpayer. Convenience of payment assists in 
keeping compliance levels high. A convenient tax would be one that is assessed at 
the time of purchase when the person has a choice of purchasing the item or not. 




Alley and Bentley, above n 564, 609.  
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Another example of a convenient tax payment is for the tax to be collected along 
with some other existing payment, thereby using an existing collection point.
582
 
The LET would satisfy the criteria of convenience at the four collection points. The 
purchase LET is collected at the time of purchasing the vehicle, and the registered 
owner has a choice of whether or not to buy the vehicle and pay the purchase LET. 
The annual registration LET is also convenient as it is collected together with the 
existing state annual licence fees. The fuel LET is convenient as it is paid via prepaid 
debit card at the time of purchasing fuel. The disposal LET is convenient as it is paid 
at the time the number plate is returned to the Department of Transport.  
The more difficult it is to pay a tax, more likely that it will not be paid. A system that 
has high compliance costs is likely to have reduced convenience. The compliance 
cost of the LET is discussed in part 6.4.5. As stated in that section, the start-up 
compliance costs of the LET includes learning about the LET procedures, including 
the use of the prepaid debit card and completing forms to register the motor vehicle 
for the LET. There could also be costs incurred if there is a dispute relating to the 
LET points allocated to a motor vehicle. The recurrent compliance costs for the LET 
would include the annual or periodical road worthiness test and the time it would 
take to top up the debit card. The proposed design of the LET does not provide for 
the taxpayer to keep transaction records or prepare a LET return. Therefore taxpayers 
are unlikely to incur the costs of an accountant or a tax preparer. However further 
compliance costs could arise if there is a difficulty in paying LET due to the failure 
of the prepaid debit card system. In this case, alternative procedures would need to 
be put in place, such as being able to extract temporary debit cards from convenient 
debit card outlets.  
 
7.5.4 Economy 
The economy criterion under the Adam Smith principle is that ‘Every tax ought to be 
so contrived as to take out of pockets of the people as little as possible, over and 
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above that which brings into the public treasury of the State’.
583
 This means that the 
cost of collection should be kept to a minimum. A tax that is administratively 
efficient would yield to the government the largest possible proportion of the money 
collected from the taxpayer. A tax that is complex increases the cost of 
administration and compliance.  
The administration cost of the LET is discussed in part 6.4.5. The implementation of 
a new tax such as the LET would involve initial costs in setting up the LET 
Departments in each state, the tax collection systems and procedures within the LET 
Departments and the state Departments of Transport, all staff costs including 
training, designing forms and software, and purchasing and installing equipment 
such as the LET debit card POS terminals and the number plate recognition 
technology. The recurrent costs include accounting for the LET collections, auditing, 
maintenance of the LET debit card POS terminals and the automated number plate 
recognition systems, updating software to calculate the LET owed, accounting for 
revenues received, and identifying and prosecuting LET evaders. The fact that 
administrative costs are incurred does not obviate the need for implementing the LET 
for the purpose of changing motorist behaviour and reducing oil consumption in 
passenger motor vehicles.  
In addition to administrative efficiency, economic efficiency is also desired of a good 
tax. This requires a tax to be neutral, in that considerations of tax liability do not 
influence the manner in which a person conducts his or her affairs. However, taxes 
are sometimes deliberately designed to change behaviour. Environmental taxes are 
often designed to tackle spillovers or externalities. The purpose of the LET is to 
change behaviour and therefore it will not satisfy the criteria of neutrality.  
The LET is also explored under Mark Hinnells and Stephen Potter’s criteria of a 
good environmental tax in the following section. 
 
                                                 
583 
Alley and Bentley, above n 564, 611.  
289 
 
7.5.5 Required Intervention 
A ‘good environmental tax’ is one where the environmental intervention is justified. 
The intervention should be weighed against the costs to society of an environmental 
impact and this should be judged using the precautionary principle and not 
epidemiological evidence.
584
 The precautionary principle for the LET was discussed 
under Chapter 6, part 6.4.1. The intervention through LET is justified on the basis 
that Australia imports around 80 per cent of the crude oil which is the primary energy 
source for the transport sector. The uncertainty of global oil supply justifies 
intervention through the LET by curbing the wastage of oil in fuel guzzling 
passenger vehicles.  
 
7.5.6 Price Elasticity 
Price elasticity of the commodity needs to be taken into consideration in setting the 
price of the product. A tax would only bring about a change if it is set high enough to 
be equal to or exceed the costs of change or the cost of damage. Hinnells and Potter 
state that price elasticity will depend upon the alternative technologies available and 
the ease of adoption of alternative modes of behaviour.
585
 The LET is likely to bring 
about a change as it is not preventing the use of a passenger motor vehicle, but it is 
aimed at directing people to make appropriate choices based on the motor vehicle’s 
oil consumption characteristics. The Australian government needs to ensure that the 
introduction of the LET and the LET rates are synchronised with the availability of 
alternative modes of public transport. 
 
7.5.7 Built in Escalator  
Hinnells and Potter state that it is better that an environmental tax is taxed earlier and 
lower to give a long term signal for change, since evolution is more manageable than 
revolution. Tax rates should be amended in light of the behavioural response to a 
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 The LET proposed in Chapter 6 has a built in escalator with a five 
year educational period before implementation of the LET and five years of a highly 
discounted rate, from 98 per cent discount in the first year to a 90 per cent discount 
in year five. The discount is then reduced to 85 per in the sixth year, 75 per cent in 
the seventh year, 50 per cent in the eighth year, 25 per cent in the ninth year and no 
discount in the tenth year. The proposed discounted rates for the LET should be 
adjusted in light of the behavioural response and the government’s ability to provide 
alternative transport choices via the public transport network. 
 
7.5.8 Use of Revenues Generated 
The revenues collected from the environmental tax should be recycled into 
investments that reduce resource consumption.
587
 It has been proposed in this thesis 
that the revenue from the LET should be used by the government in building or 
enhancing a public transport system that is time and energy efficient.  
 
7.6 THE DESIRED ABILITY TO CHANGE BEHAVIOUR 
There are a wide range of theories of behaviour change that can help to evaluate the 
LET’s desired ability to change behaviour. According to research carried out by Lane 
and Potter in exploring consumer attitudes towards purchasing cleaner vehicles, both 
situational and psychological factors influence car purchasing behaviour. The 
situational factors include economic and regulatory environments, vehicle 
performance and existing fuel and road infrastructure. The psychological factors 
include attitudes, lifestyle, personality and self image.
588
 Social and psychological 
models or theories can assist in pointing out the important issues that may need to be 
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dealt with in order to result in behaviour change.
589
 Some of the recognised theories 
of behaviour change against which the LET is evaluated are: 
- Individual level theories; 
- Interpersonal behavioural theories; and 
- Community theories of behaviour.  
 
7.6.1 Individual Level Theories 
Individual theories focus on the influences and processes involved in individual 
decision-making. 
 
a. The Rational Choice Theory 
The rational choice theory views people as rational economic actors who make 
decisions by assessing costs and benefits in order to maximise their welfare, and 
policy instruments such as the LET would lead individuals to modify their 
behaviour.
590
 Anable, Lane and Kelay argue that the textbook rational choice theory 
tends to neglect the wider social, infrastructural and psychological factors such as 
peer pressure.
591
 Applying the rational choice theory from a textbook perspective of 
individuals being rational economic actors, the LET is likely to influence individual 
behaviours by encouraging motorists to choose a motor vehicle that attracts less LET 
points, as the LET imposes extra costs on a consumer.  
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b. Theory of Planned Behaviour (TPB) 
Ajzen’s TPB states that a particular behaviour is caused by a person’s intention and 
the intention is influenced by the person’s attitude, subjective and social norm and 
controlled beliefs. The central factor in the TPB is the individual’s intention to carry 
out the particular behaviour.
592
 Thus a person may have a wide range of motives or 
beliefs relating to their choice and usage of a motor vehicle for personal 
transportation. 
Lane and Potter’s research indicates that environmental issues play little part in the 
decision-making process to purchase a car. Their research points to a two stage 
decision-making process. Firstly the model decision is made on the capability and the 
purchase price of the vehicle. Then the consumer conducts a more sophisticated 
consideration of factors such as running costs, fuel economy, performance, safety, 
styling, image, brand and reliability.
593
  
The beliefs central to the TPB are behavioural beliefs, normative beliefs and control 
beliefs. Behavioural beliefs relate to the consequences of certain actions. Normative 
beliefs relate to perceived expectations of others, and control beliefs refer to how 
feasible it is to perform a particular behaviour.
594
  
Although general attitudes and specific behaviours are complex, the LET would form 
part of the perceived behavioural control in bringing about the desired change in 
behaviour. The LET would become part of a factor that would require consideration 
in the decision about the type of passenger motor vehicle to purchase and use. This is 
likely to occur due to the design of the LET, whereby the LET is imposed not only at 
the purchase level, but throughout the ownership of the passenger vehicle, ie at the 
registration level, the fuelling of the vehicle and the disposal of the vehicle. 
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7.6.2 Interpersonal Behavioural Theories 
Interpersonal behavioural theories state that people change not only because of 




a. Triandis’ Theory of Interpersonal Behaviour 
According to Triandis, a person’s behaviour is a function partly of what the person 
intends, partly out of the person’s habitual responses and partly out of situational 
constraints and conditions under which the person operates. The person’s intentions 
in turn are influenced by social, normative and affective factors as well as by rational 
deliberations.
596
 The LET would become a situational constraint and condition under 
which a person would be required to operate and this constraint or condition is likely 
to influence a person’s decision on the type of motor vehicle that they choose to 
purchase and use for personal transportation. 
 
b. Social Learning Theory 
Bandura’s social learning theory states that in addition to using their own skills, 
competency and experience, people learn by observing peers and model their 
behaviour on what their peers are doing.
597
 This theory focuses on the self-efficacy 
which increases people’s confidence in their ability to take action. The design of the 
LET registration system displaying the LET points on the motor vehicle’s number 
plate is likely to influence social learning, and social learning is a powerful tool to 
use in bringing about an effective change. 
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7.6.3 Community Theories of Behaviour 
Community theories of behaviour are based on understanding how groups, 
organisations, social institutions and communities function.  
 
a. Social Capital Theory 
Social capital has been defined as the connections and relationships among and 
between individuals.
598
 Halpern states that these relationships consist of networks, 
norms, relationships, values and informal sanctions that shape the quantity and 
cooperative quality of a society’s social interaction.
599
 Social capital can assist in 
explaining policy outcomes as it hinges on how people look around them for 
guidance on how to behave based on trust and participation.  
The introduction of the LET is likely to demonstrate a demand for an ideal LET 
passenger vehicle that attracts the lowest number of LET points. When the demand 
for such a vehicle becomes apparent and a new motor vehicle design that is 
influenced by the LET emerges, the social capital theory would then work to increase 
the popularity of such a vehicle, especially if the new vehicle proves to be affordable, 
reliable and a fuel-efficient means of passenger transportation. 
 
b. Diffusion of Innovation 
The Diffusion of innovation theory states that new products, behaviours and ideas 
diffuse through a social network or through the media over time and spread within a 
society or from one society to another.
600
 This theory may have an impact on the 
acceptance of the LET system as the LET number plates are advertised through the 
social networks and media over time. Lane and Potter’s research on the adoption of 
cleaner vehicles in the UK indicates that private car buyers seek or collect 
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information from a wide range of sources. These include manufacturers’ brochures, 
the internet, car magazines, sales staff, consumer guides, family and friends, 
television programs and radio and newspaper advertising.
601
 These sources of 
information should be used in promoting the LET and desirable LET vehicles. 
The diffusion of innovation theory may also have an effect on the innovative design 
of the new LET vehicle for passenger transportation. Five perceived characteristics 
of an innovation affect its rate of adoption. These are: relative advantage over 
existing products; compatibility with existing ideas and products; complexity to 
understand and use; whether the innovation can be tried out on a limited basis; and 
how visible adopting the innovation is to others.
602
  
Lane and Potter suggested a series of ‘hotspot’ factors that influence the adoption of 
alternative innovations, being: the high purchase price resulting in a long payback 
period; products designed for easy and convenient use and not requiring users to 
adapt to technical requirements; a lack of systems integration between products and 
systems such as fuelling infrastructure and the life of an electric battery; and 
recognising that some people like to openly display their different choice, for 
example a highly observable eco-product sign.
603
 
Thus the new LET vehicle would need to take into consideration these factors if it is 
to be readily accepted by people.  
Although these suggested theories are well tested, it is a difficult task to predict 
behavioural change. Lane and Potter note that links between consumer values, 
knowledge, beliefs, attitudes, intentions and behaviour are not simple 
determinants.
604
 There are many other theories that deal with human motivation, 
thought and action which are beyond the scope of this research. However, the 
imposition of a LET that is substantial enough and imposed at more than one taxing 
point is likely to affect behaviour around the choice and usage of motor vehicles for 
personal transportation, resulting in reduced oil usage. 
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This chapter explored the revenue generation capability of the LET system that was 
discussed in Chapter 6. The computations in Appendices 3 to 8 at the end of this 
thesis show that the LET has the potential to raise sufficient revenue to provide the 
Australian government with the funds to build the public transport infrastructure that 
will assist people to make changes relating to personal transportation that are likely 
to be triggered by the implementation of the LET. Based on various assumptions 
stated in Appendices 3 to 8, the LET has the potential to bring about a total saving of 
85.71 billion litres of oil from 2015 to 2025 and this would result in reduction of 202 
million tonnes of CO2 emissions from passenger motor vehicles to year 2025.  
An analysis of the evaluation of the LET carried out in this chapter shows that the 
LET has sound characteristics in terms of collection, fee calculation, technology, cost 
of state-wide implementation, auditing, fee rate structure, phase-in period, systemic 
precision, adaptability to congestion pricing, public acceptance, convenience and 
protection of privacy. The LET also conforms to the notion of a good tax under the 
principles discussed in this chapter and has the potential to be a good environmental 
tax with its desired ability to change motorist behaviour around the choice and usage 





CHAPTER 8: CONCLUSION AND 




This chapter presents the conclusions on the key findings relating to the basic inquiry 
and research questions for this thesis as identified in Chapter 1, and the proposed 
policy recommendations. The basic inquiry of this thesis was whether the 
government of Australia bears responsibility for influencing Australian motorists’ 
choice of motor vehicles in order to reduce oil consumption so as to preserve this 
scarce commodity, and whether this responsibility is being achieved within the 
current regulatory and tax environment. The core research questions identified in 
Chapter 1 were: 
1. Is there a need to reform the design, choice and usage of passenger motor 
vehicles in Australia in order to sustain the limited oil resources? 
2. What are the realistic tax measures that can be implemented and what 
criteria should the design of tax framework take into account to reform the 
choice and usage of motor vehicles for personal transportation in Australia 
in order to reduce the consumption of oil?  
The following sections review the key findings and policy recommendations in 
relation to the research questions, and present the desired outcomes of the policy 
recommendations. This is followed by a discussion of the contributions made to 
research and methodology, the major limitations of the research, and some 
suggestions for future research, and finally, some concluding remarks. 
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8.2 REVIEW OF KEY FINDINGS AND POLICY 
RECOMMENDATIONS 
To answer the research questions, it was first necessary to examine why and how the 
research problem has arisen. The problem was examined in Chapters Two and Three 
of this thesis and is briefly reiterated in the following part. 
 
8.2.1 The First Research Question  
The core underlying problem is the availability of oil and the dependence on foreign 
oil. The first reality is that the oil resource is finite and oil is a non-renewable source 
of energy. Once the energy from oil is used up, it cannot be recaptured. The facts 
stated in Chapter 2 of this thesis demonstrate that we will never know for certain 
when oil will completely run out and exactly how large the existing Australian and 
global oil reserves are. However, the Australian government’s recent Draft White 
Paper released in December 2011 indicates that in 2010, Australia had only 10 years 
of economic demonstrated oil reserves
605
 and that Australia is heavily dependent on 




To determine whether Australia can rely on global oil reserves, it was necessary to 
carry out an assessment of the global oil position. Various government and 
independent agency reports were examined in Chapter 2 and these reports show 
concern about the global oil position and advocate that the governments of each 
country should take policy action to reduce the demand for oil.  
The next question that was addressed in this thesis was why the availability of oil is 
important.
607
 Lack of oil supply can lead to social and economic chaos and the 
ramifications of life without oil could include famine, disease and mass exodus. We 
as a society have become accustomed to using oil in every aspect of our lives, 
ranging from plastics to pharmaceuticals and all forms of transportation. Oil has 
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transformed our cities with the growth of the motor vehicle industry and has even 
influenced our land release policies and how our homes are designed. Homes with 
two or three car garages are now a norm rather than an exception.  
The first step in resolving any problem is to recognise that there is a looming 
problem. In this thesis it was recognised that Australia imports about 80 per cent of 
the crude oil and the oil products it requires. It was also established that the transport 
sector accounts for about 70 percent of the total use of oil. A further examination of 
fuel consumption within the road transport sector revealed that passenger motor 
vehicles consumed the most, ie 60.9 per cent in 2007–08. Moreover, Australians are 
increasingly using private motor vehicles for personal transportation, and the use of 
public transportation system has been declining. Thus the problem recognised in this 
thesis was that Australians are heavily dependent on oil for their passenger motor 
vehicles. This led to the first inquiry for this thesis, to examine the motor vehicles 
that Australians drive in order to assess whether a change in government policy can 
influence the design, choice and usage of passenger motor vehicles in Australia in 
order to sustain the limited oil resources and reduce reliance on foreign oil.
608
  
A review of passenger motor vehicles was undertaken in Chapter 3, where it was 
demonstrated that technological advances in motor vehicles have been eroded by 
model creep with increased power-to-weight ratios. This led to the question of 
whether we need two tonnes or more of metal in a passenger motor vehicle to carry a 
few hundred kilograms of passenger body weight, especially when Australian and 
global supplies of oil are uncertain. The logical conclusion was that passenger motor 
vehicle transportation needs to be examined by the Australian government and the 
growth and usage of these vehicles needs to be controlled by appropriate government 
policies. 
Future motor vehicle designs and alternative biofuels were also examined in Chapter 
3 and the conclusion drawn is that mass production and marketing of motor vehicles 
using new technologies is in its infancy and may take many years to have an impact. 
Therefore, Australian government policies need to focus on reducing the use of oil in 
existing vehicles with internal combustion engines that are available today, thereby 
answering the first research question of this thesis with the confirmation that there is 
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a need for the Australian government to reform the design, choice and usage of 
passenger motor vehicles in Australia in order to sustain the limited oil resources. 
The next question was to address the reform criteria by examining the regulatory and 
fiscal reforms undertaken in other countries. This is briefly reiterated in the next part.  
 
8.2.2 The Second Research Question 
In examining the regulatory reforms undertaken by other countries, it became 
apparent that some countries such as the US have recognised the problem of 
dependence on foreign oil in their motor vehicle use after the oil embargo was 
imposed in the 1970s by the Arab members of OPEC. The US government has tried 
to curb the oil consumption of its motor vehicle fleet by imposing mandatory fuel 
economy standards, ie the CAFE standards, since 1975. These standards have 
succeeded in increasing the fuel efficiency of the nation’s fleet. However, the 
demand for large and powerful vehicles such as SUVs remains. The US government 
has therefore proposed more stringent standards to reduce fuel use and CO2 
emissions in its motor vehicle fleet for model years 2017 to 2025. Many problems 
with these standards have been identified in this thesis, such as the tendency for the 
standards to create tension between the government, the consumers and the motor 
vehicle industry, the inability to effect a reduction in the total number of motor 
vehicles on the road, the rebound effect, and an increase in policy gaming by 
manufacturers and importers to circumvent the standards imposed upon them. Thus it 
is proposed in this thesis that although the Australian government intends to 
implement mandatory CO2 standards for passenger motor vehicles by 2015, the 
mandatory standards should be accompanied by a reform of Australia’s motor 
vehicle taxes that influences end users in their passenger motor vehicle choices.
609
  
This thesis then addressed the second research question regarding the realistic tax 
measures that can be implemented and the choice of criteria to design a tax 
framework that would be suitable to reform the choice and usage of motor vehicles 
for personal transportation in Australia in order to reduce oil consumption. To 
answer this research question, Chapter 4 examined the fiscal measures implemented 
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by various countries around the world.
610
 It was observed that many countries impose 
one-off and recurrent taxes directly or indirectly on registered owners of motor 
vehicles, and that these taxes, if they are set sufficiently high and use appropriate 
criteria, can play a role in affecting levels of motor vehicle ownership and the 
composition of the national fleet of vehicles. 
It was also observed that many countries impose fuel taxes or fuel excise in order 
raise general revenues for the country or for road maintenance, however for political 
reasons, many countries have been unable to increase their fuel excise rates. This has 
created a road funding problem resulting in a desire to replace the declining fuel 
excise with kilometre-based user fee and congestion charges. Other travel demand 
management policies that can assist in improving social and market outcomes 
include road tolls, extra parking charges, pay-as-you-drive insurance policies, 
charges for the use of an express lane, leaving cars at home one day in a week and 
the banning of private cars in the city. Many countries provide income tax incentives 
or subsidies to encourage consumer demand for fuel-efficient or lower CO2-emitting 
motor vehicles, especially for hybrid or plug-in electric vehicles. In spite of these 
incentives, the uptake of alternative fuel vehicles remains low. The reason for this is 
the excessive cost of these vehicles, insufficient battery range and lack of alternative 
fuel infrastructure. 
This thesis also examined the current position of the Australian motor vehicle 
taxes.
611
 Except for the LCT which provides for a higher threshold for motor vehicles 
whose fuel consumption does not exceed seven litres per 100km, the existing taxes 
and charges in Australia have little influence on the purchase and use of motor 
vehicles as the charges are not high enough or the basis on which they are imposed 
has no impact on the use of oil in motor vehicles. The Henry Tax Review suggested 
that fuel tax as a source of general government revenue should be phased out and 
transport-specific taxes should be imposed only where they improve social and 
market outcomes. 
It was concluded in this thesis that the current taxation arrangements in Australia 
pertaining to passenger motor vehicles and fuel should be reformed from being just 
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revenue raisers to incorporating the principle of a reduction in oil use in passenger 
motor vehicles. A fitting method of addressing tax policy reform in Australia was to 
draw lessons from appropriate case studies. The three jurisdictions chosen for the 
case studies were Norway, the Netherlands and the state of Oregon in the US as these 
places have either enacted unique motor vehicle or fuel taxation regimes or have 
conducted parliamentary-approved studies that involve innovative ways of taxing 
their motor vehicles and road user charges. 
Lessons were drawn from Norway’s unique motor vehicle purchase tax system 
which is based on the vehicle’s weight, engine capacity and CO2 emissions.
612
 The 
case study in the Netherlands reveals that the Dutch were prepared to make 
significant amendments to their motor vehicle taxation system to bring about a 
change in behaviour. The Oregon case study revealed a unique method of collecting 
the mileage fee, ie at the fuel station when the motor vehicle is being refuelled. 
Lessons were also drawn from the criteria set for the mileage fee concept in Oregon 
and how these criteria were tested and evaluated in a 12 month pilot program. The 
Oregon project has successfully triggered a national debate on the future of 





The lessons learnt from these case studies were then used to address the criteria for 
designing a tax framework to reform the choice and usage of motor vehicles for 
personal transportation in Australia in order to reduce the consumption of oil.  
First a critical examination of the various policy options for Australia was conducted 
to resolve this identified problem.
614
 The critical examination revealed that the best 
option for Australia is to conduct a comprehensive reform of the motor vehicle taxes 
and charges in Australia and introduce a LET system based on the precautionary 
principle and the polluter-pays principle.
615
  
In order to design the LET criteria, it was necessary to examine the motor vehicle 
characteristics that cause extra oil use and emissions, and to ensure that these 
characteristics are taken into consideration in the design of the LET, by allocating 
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progressive LET points on the vehicle weight, engine capacity, engine power and 
CO2 emissions.
616
 The accumulated LET points were then proposed to be taxed at 
four taxing points being: the purchase of the vehicle; annual registration; fuelling; 
and the disposal of the vehicle, by applying a set rate at each taxing point.  
The administration, operation and implementation of the LET system are explained 
in detail in the thesis.
617
 The LET is proposed to be a Commonwealth tax, but parts 
of the LET would be collected and administered by the states. It is also proposed that 
some existing Commonwealth taxes, such as the LCT and fuel excise for passenger 
motor vehicles, be abolished. 
A detailed exercise was undertaken to evaluate the LET in terms of its revenue 
generation potential.
618
 On the assumption that the LET is introduced in 2016, the net 
revenue forecast after taking into consideration the forgone revenues from the LCT 
and fuel excise and the cost of collecting the LET are forecasted to range from 
AUD2.21 billion in 2016 to AUD109.7 billion in 2025. The forecast saving in oil as 
a result of implementing the LET ranges from 2.23 billion litres in 2016 to 15.66 
billion litres in 2025, resulting in a total saving in oil of 85.71 billion litres for the ten 
years from 2015 to 2025. The percentage oil savings from passenger motor vehicles 
is forecast to be five per cent in 2015 to 67 per cent in 2025. 
The LET was then evaluated against set criteria, including the criteria of a good tax 
based on the most famous canons of a good tax set out by Adam Smith.
619
 The LET 
has the potential not only to be a good tax, but also a good environmental tax with its 
goal of changing motorist behaviour regarding the choice and usage of motor 
vehicles for personal transportation, and reducing oil use, as discussed in this thesis. 
In conclusion, this thesis has answered the basic inquiry and the core research 
questions set out in Chapter 1, confirming that the Australian government does bear a 
responsibility for influencing Australian motorists’ choice of motor vehicles in order 
to reduce oil consumption so as to preserve this scarce commodity, and that this 
responsibility is not being achieved within the current regulatory and tax 
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environment. This thesis explored the tax and regulatory measures that can be 
implemented in Australia and proposed a framework for the LET that is likely to 
achieve the desired aim of changing motorist behaviour in the choice and usage of 
passenger motor vehicles. The next part explains the likely desired outcome of policy 
recommendations arising from the LET.  
 
8.3 DESIRED OUTCOME OF POLICY 
RECOMMENDATIONS 
This thesis has highlighted the problem of how people have become accustomed to 
life with an available supply of oil to the point that they seem to believe it will be 
available forever, even though it may become a little more expensive. Oil as we 
know it today was only discovered in 1846 and 40 years later in 1886, Karl Benz 
invented the first gasoline motor vehicle. Since then, the global demand for oil has 
been continuously rising with the increase in the motor vehicle population, especially 
in countries such as India and China. Thus it is quite conceivable that the supply of 
affordable oil will diminish in the next 28 to 42 years. If this forecast is correct, then 
reforms such as the LET should be implemented sooner rather than later. If this 
forecast is incorrect and affordable oil does not diminish for the next 100 years, it is 
still worth considering reforms to preserve oil for necessities, as 100 years is not a 
long time when compared with the number of years that life on earth has been in 
existence and the number of years it has taken for oil to form.  
The Australian population is particularly vulnerable to diminishing oil supplies as 
our cities are spread out and most people are accustomed to using motor vehicles for 
personal transportation. It is therefore necessary for the Australian government to 
take the lead and prepare the people to rely less on imported oil. The imposition of 
the LET could be the catalyst to bring about this change. It is likely to bring about a 
reaction, and if the LET is introduced with sufficient education and involvement of 
the people, the change can be controlled, rather than being volatile. 
The LET is likely to force people to choose motor vehicle characteristics that attract 
less LET or no LET at all. These characteristics are the vehicle weight, engine 
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capacity, engine power and CO2 emissions. Since the LET points are expected to be 
demonstrated on the number plate, the demand for motor vehicles with less LET 
points will increase. It is hoped that the LET will inspire motor vehicle 
manufacturers to redesign passenger motor vehicles. The desire is for the LET to 
bring about a change in the Australian motor vehicle fleet to one which consumes 
less oil. However, the LET approach is to bring about this change directly through 
customer demand, rather than indirectly through regulations where customers are 
indirectly persuaded by motor vehicle manufacturers and importers. 
An anticipated desired outcome of the LET is a newly-designed Australian micro-
light motor vehicle that weighs 600kg, has a 600cc engine, 40kW of engine power 
and emits no more than 80g/km of CO2. It should be possible for a motor vehicle 
manufacturer to design an affordable motor vehicle with these specifications. With 
appropriate light materials and aerodynamics, it is possible to produce a light and 
safe motor vehicle, and with mass production the cost can be kept affordable. Similar 
to an aeroplane, such a motor vehicle should be built to have a longer lifespan, 
allowing the cost of the vehicle to be spread out over more years. The motor vehicle 
design should take into consideration that as most families in Australia have more 
than one vehicle, the new generation vehicles should also offer two-seater cars that 
are not necessarily sports cars. The study of motor vehicle models in Chapter 7 
indicates that most two-seater car models are sports cars with high engine power. 
The LET should highlight the design efficiency of the motor vehicle, and the notion 
that a motor vehicle is required as an efficient means of transportation, and not as a 
luxury item or a status symbol.  
The current design of Australian cities and the suburbs within the cities is such that 
the need for passenger motor vehicles continues to exist. The LET does not take 
away the need to own a motor vehicle, but it encourages the purchase of a motor 
vehicle that consumes less oil. The ideal situation that may be achieved through the 
LET is for people to own a micro-light car that allows them to drive short distances 
including to the nearest transport hub. The use of public transport is encouraged for 
medium to long-distance travel and a micro-light car for local area travel. 
In order to encourage the use of public transport, the income generated from the LET 
should be used by the Australian government to build sufficient and attractive public 
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transport infrastructure and to cushion the impact of the tax on certain parts of the 
community, eg pensioners, disabled people and those who require special need 
vehicles. Many changes can be made to the public transport system to make it more 
attractive, such as extra car parking spaces near train stations. The income from the 
LET could be used to build multi-storeyed automated car parks, and as technology 
develops, these car parks could have robotic car lifts installed. Taking away the stress 
of parking would encourage the use of public transport. Prepaid reserved seats could 
be introduced in trains, which may help change the image of travelling in trains. In 
any case, more trains and buses and punctual service would enhance public transport 
use. 
A desired outcome of the LET is to bring about a change in the perception of 
passenger motor vehicle transportation. The LET should not be used by the 
government to just raise revenue, ie as a cash cow, as this would crush society. The 
LET needs to be managed well, in that the imposition of the LET needs to coincide 
with the development of the public transport infrastructure, otherwise it is likely to 
cause anarchy. The design of the LET should take into consideration that 
dispensation may be required for people living in country areas with little or no 
public transport, large families, poor people and job and transport-specific vehicles. 
The government should implement the LET, but allow life to continue with minimal 
disruption.  
The desired revenues forecast for the LET in Chapter 7 are just academic. The real 
objective of the LET is to monitor change taking place. The LET rate and timing of 
the discounted rate should take into consideration the manufacture of new micro-
light cars, improvements to public transport infrastructure and social change taking 
place. It is emphasised in this thesis that for Australians to survive with expensive or 
no oil, change is important and the LET can assist in bringing about this change.  
 
8.4 CONTRIBUTIONS TO RESEARCH  
A vast quantity of research has been undertaken with regard to using fuel economy 
or CO2 standards to bring about a behavioural change that will reduce fuel 
307 
 
consumption in motor vehicles. Many countries are also focusing on demand 
management programs such as user-pay charges per kilometre driven and congestion 
charges. The present research has explored and gained a deeper understanding of 
how taxation can be used as a tool to change behaviour in the choice and usage of 
motor vehicles in order to reduce oil consumption. As a result, the current research 
findings and the developed LET framework provide new contributions to and 
implications for how the Australian government can bring about a change in the way 
passenger motor vehicle transportation is perceived in Australia.  
The LET provides a new policy approach directed at resolving the global problem of 
how passenger motor vehicles are perceived and reducing the demand for large and 
powerful motor vehicles that consume and diminish the limited oil resources. 
Australia could become the pioneer in this area and may even benefit from a new 
motor vehicle industry for the manufacturing of new generation micro-light motor 
vehicles that could be exported to other countries. The LET would also generate the 
revenues required to build a better public transport infrastructure, and prepare the 
Australian cities for the next generation.  
 
8.5 METHODOLOGICAL CONTRIBUTIONS  
This thesis has been a pioneer in combining two methodologies, being interpretive 
description and legal methodology. Moreover, the interpretive description 
methodology has been used outside nursing science, for which it was first developed. 
The interpretive description methodology has permitted an examination of three 
different areas of investigation, being the position of oil resources, the position of 
passenger motor vehicles, and legal regulations and tax policy. The combination of 
these three areas has permitted a moral inquiry into whether the government of 
Australia bears a responsibility towards influencing Australian motorists’ choice of 
motor vehicles in order to reduce oil consumption and preserve this scarce 
commodity, and whether this responsibility is being achieved within the current 
regulatory and tax environment. The legal methodology has permitted the 
investigation and formulation of tax policy proposals. The legal tax policy solution 
could not be suggested without probing into the problem. Therefore the combination 
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of interpretive description and legal methodology has been an appropriate and ideal 
combination for this thesis.  
 
8.6 MAJOR LIMITATIONS 
A limitation of this research has been lack of experts in all of the three fields 
together, and therefore the research has not relied on expert interviews, but on a wide 
range of collateral documentary source material from each separate field that has 
contributed to the breadth of the inquiry. Documentary sources included government 
reports, refereed journal articles, industry reports, reports from representative world 
organisations, government legislation, research studies, books, media reports and 
general literature. 
Another limitation has been that it has not been possible to test the policy 
recommendation made by this thesis, being the proposed LET. A pilot study similar 
to the one undertaken in Oregon could have been used to test the recommendations. 
However, such a study would have required a large amount of funding, the 
involvement of many organisations and a large time commitment. Moreover, a pilot 
study at this stage would have been considered to be too preliminary. It is hoped that 
this thesis ignites a debate in this area which persuades the government to take an 
active role in shaping the motor vehicle tax policy. 
 
8.7 SUGGESTIONS FOR FUTURE RESEARCH  
Within the Australian context, future recommendations for research would include 
gathering enough government and industry support and funding to conduct a pilot 
study of the operation of the LET. Future research also needs to be conducted in 
other areas where a policy change is required and recommended, ie commercial 
vehicles, recreational vehicles, alternative fuel vehicles including electric vehicles, 
zoning of land, house designs, public transport and city planning. 
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Within an international context, future research could include determining the 
willingness of nations to enter into an agreement of policy options to reduce the use 
of oil. This could be similar to the Kyoto agreement to reduce greenhouse gas 
emissions.  
 
8.8 AUTHOR’S CONCLUDING COMMENTS  
We as a society have a strong affinity to motor vehicles and we are increasingly 
dependent on oil. In this context, seeking behaviour change by the use of persuasive 
methods is unlikely to succeed in bringing about a lasting change, and therefore 
regulatory and fiscal reforms are required. However, without a strong political will, 
these regulatory and fiscal reforms would only end up as a window-dressing 
exercise. It is hoped that the Australian government does not wait for oil shortages to 
occur before taking the steps to bring about the recommended policy reform. If there 
is a constriction in the oil supply and Australia is not ready to embrace it, the 
government may face challenging problems pertaining to the personal transportation 
needs of the Australian people. Without preparedness, the government could be faced 
with the problem of transporting people to work and children to school, as well as 
delivering goods and services. The people of Australia will look to the government 
for answers when they cannot afford the oil for their passenger motor vehicles. 
Therefore the government needs to not only foresee these future problems, but to 
also have contemplated solutions to them.  
The Australian government needs to see the big picture of over 100 years into the 
future in reforming its motor vehicle taxation system and realise that a future without 
change looks bleak and that life without oil would need substantial adjustments. 
However, these adjustments do not have to be all doom and gloom; they could bring 
about future opportunities for people, for businesses and for the country as a whole. 
The government need to set the scene by demonstrating to the people the full range 
of benefits arising from this reform, which could include the potential to create new 
jobs, create new markets, reduce imports and benefit the country as a whole.  
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An opportunity arising from the introduction of the LET could be the introduction to 
small micro-light motor vehicles. The LET could be used as a catalyst to inspire 
motor vehicle manufacturers to design and manufacture new generation micro-light 
motor vehicles that are suitable for driving short distances. This could be a 
tremendous opportunity for Australian car manufacturers with potential sales to 
replace some of the 16 million cars in Australia. The LET would set the 
manufacturing parameters for the types of cars that are going to be demanded by the 
consumers in Australia.  
The introduction of the LET could also provide the opportunity to redesign and 
modernise the Australian public transport infrastructure. Many changes can be made, 
for example, if micro-light cars are encouraged for local area travel and public 
transport is encouraged for medium to long-distance travel, then car parking at the 
transport hubs will need to be changed.  
Multi-storeyed or underground car parks may be required to cater for the increase in 
need for parking. Car parks could be automated or even robotised for convenience, 
including a provision for reserved and prepaid parking spots. Many countries in the 
world are introducing smart car parking stations with computer controlled parking 
levels, where the driver enters the car park and the car is automatically parked using 
automated conveyor belts and lifts. When the driver returns and requests the car via 
the parking meter, the car is automatically brought back to the driver. A very good 
example of such a car park is in Wolfburg, Germany, where a 10 level car park is 
fully automated with six entry and exit lanes.
620
  
A rapid public transport system would enhance its usability. An increase in light 
trains may be necessary to join one suburb to another, and there could be an 
opportunity to install a limited number of high speed trains like the trains used in 
China, Japan and some European cities. The public transport system can be 
modernised with a range of different services instead of one type of service that fits 
all. There could be a provision where a person could pay extra to reserve a seat in a 
particular suburban train. In this way the person is assured of a seat, and the train 
service can be converted from cattle class to jet class.  
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With the increased use of train travel, another business opportunity could be a pre-
booked micro-light car at the end of the journey to take the person from the train 
station to the place of work.  
A new way of thinking could transform the public transport system into a luxury 
system that caters to the individual’s desire to demonstrate a level of prestige, in 
much the same way that the need to drive a large and powerful motor vehicle is 
doing today. As well as saving oil, there are many other benefits to having a well 
organised and efficient transport system, such as reduced stress, and increased 
productivity, as work can be undertaken whilst travelling, including the conduct of 
meetings. This is possible especially in this day and age where computing and phone 
technology allow communication whilst travelling.  
Other potential opportunities arising through the introduction of the LET include 
suburb redesign and centralised living. The message from this thesis is that a new 
way of thinking is required in passenger vehicle transportation, and this new way of 
thinking can bring about benefits and opportunities. The LET should not be seen as a 
bitter pill, but as a new opportunity arising from a necessity, that should be 
embraced. Just as we had to embrace the age of electronic commerce, and we are 
embracing the changes required to control CO2 emissions in the carbon tax 
legislation, we can certainly embrace changes to reduce the consumption of oil in 
passenger motor vehicles by implementing the LET.  
A direct result of implementing the LET would be the savings in oil and reduction in 
emissions, as forecast in Chapter 7 of this thesis. Reduced reliance on oil would 
mean reduced imports for Australia, resulting in a strengthened Australian economy. 
The benefits of reduced emissions are well known and would certainly be welcomed 
by the global community. In addition to the direct benefits, the LET could trigger 
some positive indirect benefits with foresight and planning. 
The concluding thought is that a new way of thinking is required, as it takes millions 
of years for our planet to produce oil, but it takes only an instant to burn it, and once 
burnt, it is not recoverable. Therefore the Australian government should take the 
responsibility to implement appropriate taxation policies such as the proposed LET, 
in order to promote the efficient movement of people and goods with the least 
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consumption of oil. If oil that has taken millions of years to form is used up within 
one to two centuries, what will happen to the needs of future generations in the 
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APPENDIX 1: CO2 OR FUEL EFFICIENCY-
BASED TAX RATE DIFFERENTIATION IN 
MOTOR VEHICLE TAXES IN THE EU 
COUNTRIES 
 
Country CO2/Fuel Consumption Taxes 
Austria A fuel consumption tax (Normverbrauchsabsage or NoVA) is levied upon the 
first registration of a passenger car. It is calculated as follows: 
- Petrol cars: 2% of the purchase price x (fuel consumption in litres – 3 litres); 
- Diesel cars: 2% of the purchase price x (fuel consumption in litres – 2 
litres). 
Under a bonus-malus system, cars emitting less than 120g/km receive a 
maximum bonus of EUR300. Cars emitting more than 160g/km pay a penalty 
of EUR25 for each gram emitted in excess of 160g/km. Since 1 March 2011, 
there is an additional penalty of EUR25 for each gram emitted in excess of 
180g/km and another penalty of EUR25 for each gram emitted in excess of 
220g/km. These penalties are cumulative. 
Belgium Tax incentives are granted to private persons purchasing a car that emits less 
than 115g CO2/km. The incentives consist of a reduction of the invoice price 
by the following amount: 
- Cars emitting less than 105g/km: 15% of the purchase price, with a 
maximum of EUR4640; 
- Cars emitting between 105 and 115g/km: 3% of the purchase price, with a 
maximum of EUR870. 
Cyprus 1. The rates of the registration tax (based on engine capacity) are adjusted in 
accordance with the vehicle’s CO2 emissions. This adjustment ranges from a 
30% reduction for cars emitting less than 120g/km to a 20% increase for cars 
emitting more than 250g/km. 
2. The rates of the annual circulation tax (based on engine capacity) are 
reduced by 15% for cars emitting less than 150g/km. 
Denmark 1. The annual circulation tax is based on fuel consumption. 
- Petrol cars: rates vary from DKK520 for cars driving at least 20km per litre 
of fuel to DKK18 460 for cars driving less than 4.5km per litre of fuel. 
- Diesel cars: rates vary from DKK160 for cars driving at least 32.1km per 
litre of fuel to DKK25 060 for cars driving less than 5.1km per litre of fuel. 
2. Registration tax (based on price): An allowance of DKK4000 is granted for 
cars for every kilometre in excess of 16km (petrol) respectively 18km (diesel) 
they can run on one litre of fuel. A supplement of DKK1000 is payable for 
cars for every kilometre less than 16km (petrol) respectively 18km (diesel) 
they can run on one litre of fuel. 
Finland 1. The registration tax is based on CO2 emissions. Rates vary from 12.2% for 
cars emitting 60g/km or less to 48.8% for cars emitting 360g/km or more. The 
system is fully linear and technologically neutral. 
2. The annual circulation tax is based on CO2 emissions for cars registered 
since 1 January 2001 (total mass up to 2500kg) or 1 January 2002 (total mass 
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Country CO2/Fuel Consumption Taxes 
above 2500kg) respectively and for vans registered since 1 January 2008. 
Rates for cars vary from EUR20 to EUR600. 
France 1. Under a bonus-malus system, a premium is granted for the purchase of a 
new car when its CO2 emissions are 110g/km or less. 
The maximum premium is EUR5000 (below 60g/km). An additional bonus of 
EUR300 is granted when a car of at least 15 years old is scrapped and the new 
car purchased emits maximum 110g/km. A malus is payable for the purchase 
of a car when its CO2 emissions exceed 150g/km. The maximum tax amounts 
to EUR2600 (above 240g/km). In addition to this one-off malus, cars emitting 
more than 245g/km pay a yearly tax of EUR160. 
2. The regional tax on registration certificates (‘carte grise’) is based on fiscal 
horsepower, which includes a CO2 emissions factor. Tax rates vary between 
EUR27 and EUR46 per horsepower according to the region. 
Germany The annual circulation tax for cars registered as from 1 July 2009 is based on 
CO2 emissions. It consists of a base tax and a CO2 tax. The rates of the base 
tax are EUR2 per 100cc (petrol) and EUR9.50 per 100cc (diesel) respectively. 
The CO2 tax is linear at EUR2 per g/km. Cars with CO2 emissions below 
120g/km are exempt (110g/km in 2012–13, 95g/km subsequently). 
Greece The annual circulation tax for cars registered since 1 January 2011 is based on 
CO2 emissions. Rates vary from EUR0.80 per gram of CO2 emitted (101–
120g/km) to EUR3.00 per gram (above 250g/km). 
Ireland 1. The registration tax is based on CO2 emissions. Rates vary from 14% for 
cars with CO2 emissions of up to 120g/km to 36% for cars with CO2 
emissions above 225g/km. 
2. The annual circulation tax for cars registered since 1 July 2008 is based on 
CO2 emissions. Rates vary from EUR104 (up to 120g/km) to EUR2100 
(above 225g/km). 
Latvia The registration tax is based on CO2 emissions. Rates vary from LVL0.3 per 
g/km for cars emitting 120g/km or less to LVL5.0 per g/km for cars emitting 
more than 350g/km. 
Luxembourg 1. The annual circulation tax for cars registered since 1 January 2001 is based 
on CO2 emissions. Tax rates are calculated by multiplying the CO2 emissions 
in g/km with 0.9 for diesel cars and 0.6 for cars using other fuels respectively 
and with an exponential factor (0.5 below 90g/km and increased by 0.1 for 
each additional 10g of CO2/km). 
2. Purchasers of new cars emitting maximum 110g/km (100g/km from 1 
August 2011) receive an incentive of EUR750. The incentive is doubled to 
EUR1500 for cars emitting maximum 100g/km (90g/km as from 1 August). It 
increases to EUR3000 for cars emitting maximum 60g/km. 
Malta 1. The registration tax is calculated through a formula that takes into account 
CO2 emissions, the registration value and the length of the vehicle. 
2. The annual circulation tax is based on CO2 emissions and the age of the 
vehicle. During the first five years, the tax only depends on CO2 emissions 
and varies from EUR100 for a car emitting up to 100g/km to EUR180 for a 
car emitting between 150 and 180g/km. 
The Netherlands 1. The registration tax is based on price and CO2 emissions. Cars emitting 
maximum 95g/km (diesel) and 110g/km (other fuels) respectively are exempt 
from this registration tax. 
2. Cars emitting maximum 95g/km (diesel) and 110g/km (other fuels) 
respectively are also exempt from the annual circulation tax. 
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Country CO2/Fuel Consumption Taxes 
Portugal 1. The registration tax is based on engine capacity and CO2 emissions. The 
CO2 component is calculated as follows: 
- Petrol cars emitting up to 115g pay [(EUR3.57 x g/km) – 335.58]. Diesel 
cars emitting up to 95g pay [(EUR17.18 x g/km) – 1364.61]. 
- The highest rates are for petrol cars emitting more than 195g [(EUR127.03 x 
g/km) – 20 661.74] and for diesel cars emitting more than 160g [(EUR166.53 
x g/km) – 20 761.61]. 
2.The annual circulation tax for cars registered since 1 July 2007 is based on 
cylinder capacity, CO2 emissions and age. 
Romania The special pollution tax (registration tax) is based on CO2 emissions, 
cylinder capacity and compliance with European emission standards. 
Spain The registration tax is based on CO2 emissions. Rates vary from 4.75% (121–
159g/km) to 14.75% (200g/km and more). 
Slovenia The registration tax is based on price and CO2 emissions. Rates vary from 
0.5% (petrol) and 1% (diesel) respectively for cars emitting up to 110g/km to 
28% (petrol) and 31% (diesel) respectively for cars emitting more than 
250g/km. 
Sweden 1. The annual circulation tax for cars meeting at least Euro 4 exhaust emission 
standards (European pollutant emission standard for light-duty vehicles as 
defined by Directive 98/70/EC) is based on CO2 emissions. The tax consists 
of a basic rate (SEK360) plus SEK 20 for each gram of CO2 emitted above 
120g/km. This sum is multiplied by 2.55 for diesel cars. Diesel cars registered 
for the first time in 2008 or later pay an additional SEK250 and those 
registered earlier an additional SEK500. For alternative fuel vehicles, the tax 
is SEK10 for every gram emitted above 120g/km. 
2. A five-year exemption from annual circulation tax applies for 
‘environmentally-friendly cars’: 
- Petrol/diesel/hybrid cars with CO2 emissions up to 120g/km; 
- Alternative fuel/flexible fuel cars with a maximum consumption of 9.2l 
(petrol)/8.4l (diesel)/9.7cm/100km (CNG, biogas); 
- Electric cars with a maximum consumption of 37kWh/100km. 
United Kingdom 1. The annual circulation tax is based on CO2 emissions. Rates range from 
GBP20 (petrol, diesel)/GBP10 (alternative fuels) for cars emitting 101–
110g/km to GBP435 (petrol, diesel)/GBP425 (alternative fuels) for cars 
emitting more than 255g/km. A special first year rate of registration has been 
applicable since 1 April 2010. Rates vary from GBP110 (131–140g/km) to 
GBP950 (more than 255g/km). 
2. The private use of a company is taxed as a benefit in kind under personal 
income tax. Tax rates range from 5% of the car price for cars emitting up to 
75g/km to 35% for cars emitting 235g/km or more. Diesel cars pay a 3% 
surcharge, up to the 35% top rate. Electric cars are exempt. 
Source: European Automobile Manufacturers Association (ACEA), ‘ACEA Tax Guide 2011 – More 




APPENDIX 2: OREGON PILOT PROGRAM 
SURVEYS AND SUMMARY OF THE RESULTS 
 
As part of the pilot program, participants agreed to take part in three surveys. The 
owners and managers of the service stations agreed to be interviewed regarding their 
experience with the program. 
Three surveys were conducted at the beginning, midpoint and end of the field test 
and they provide ODOT with an insight into the experience of the participant 
motorists.  
Survey 1 was conducted on 20–29 June 2006 and the survey focus was: 
- Reasons for participating; 
- Understanding of the pilot program; 
- Installation and early operational experience with on-vehicle device; 
- Travel patterns and attitudes. 
Survey 2 was conducted between 25 October and 8 November 2006, and the survey 
focus was: 
- Experience with equipment; 
- Experience with pilot program features; 
- Travel patterns and attitudes. 
Survey 3 was conducted between 15 March and 10 April 2007 and the survey focus 
was: 
- Behaviour changes; 
- Experience with equipment; 
- Experience with pilot program features; 
- Travel patterns and attitudes. 
The results of the survey reported by ODOT are stated in the following four tables. 
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APPENDIX TABLE 2.1: Sample Size and Responses  
 Households Participants 
(motorists) 
Vehicles 
Registered participants 221 299 285 
Survey 1 – Response Totals 194 288 274 
Survey 2 – Response Totals 190 270 256 
Survey 3 – Response Totals 183 264 251 
 
APPENDIX TABLE 2.2: Initial Concerns — Survey 1  







Fear of burglary due to visible 
equipment 
11 6% 81 42% 101 52% 1 1% 
Having to purchase gas at Leathers 9 5% 62 32% 123 63% 0  
Whether payment will be worth 
effort 
9 5% 55 28% 126 65% 4 2% 
Accuracy of mileage readings 14 7% 44 23% 135 70% 1 1% 
Impact of equipment on vehicle 9 5% 50 26% 135 70% 0  
Privacy associated with equipment 6 3% 29 15% 159 82% 0  
Ability to participate for full year 9 5% 21 11% 164 85% 0  
Getting full household 
participation 
6 3% 8 4% 172 89% 8 4% 
Going to reader station three times 2 1% 17 9% 174 90% 1 1% 
Friends’ and neighbours’ opinions 2 1% 15 8% 175 90% 2 1% 
 
APPENDIX TABLE 2.3: Satisfaction — Survey 2 
Features of the Program Satisfied Neutral Dissatisfied N/A 
Getting information about the 
program 
182 96% 6 3% 0 0% 2 1% 
Having questions answered 175 92% 9 5% 3 2% 3 2% 
Privacy associated with equipment 159 84% 23 12% 3 2% 5 3% 
Having to purchase gas at 
participating stations 
154 81% 9 5% 26 13% 1 1% 
Out of pocket costs for fuel 152 80% 23 12% 8 5% 7 4% 
Where the display was positioned 
in vehicle 
145 76% 6 3% 39 20% 0 0% 
Accuracy of mileage readings 142 75% 15 8% 5 3% 28 15% 




APPENDIX TABLE 2.4: Satisfaction — Survey 3 
Features of the Program Satisfied Neutral Dissatisfied N/A 
Getting information about the 
program 
176 96% 3 2% 3 2% 1 1% 
Having questions answered 171 94% 4 2% 5 3% 3 2% 
The functioning of the equipment 126 69% 12 7% 45 25% 0 0% 
Having to purchase gas at 
Leathers 
131 71% 11 6% 41 22% 0 0% 
Accuracy of mileage readings 128 70% 13 7% 14 7% 28 15% 
Privacy associated with equipment 126 69% 23 13% 3 2% 31 17% 
Out of pocket costs for fuel 131 71% 14 8% 13 7% 25 14% 
Where the device was positioned 
in vehicle 
132 72% 7 4% 44 24% 0 0% 
Getting reimbursed for receipts 101 62% 8 5% 10 6% 44 25% 
 
Based on the survey and interview results, ODOT reported the following analysis: 
- With respect to the reasons for participating in the program, slightly over 
half the sample indicated that the monetary incentive was one of their 
reasons for participating. Thirty-eight per cent responded that they 
participated because the program seemed interesting or they were curious, 
and 18 per cent responded that they participated as they wanted to assist in 
finding an alternative to the gas tax. 
- The three largest areas of dissatisfaction for the participants were the 
functioning of the on-vehicle device, the positioning of the display, and 
having to purchase gas at the participating stations. The amount of 
dissatisfaction with each of these issues increased slightly from levels 
recorded in the second survey. 
- The percentage dissatisfied with purchasing gas at the participating stations 
rose from 13 per cent in the second survey to 22 per cent in the final survey. 
Participants cited numerous reasons for dissatisfaction. One reason related 
to difficulties with association of the fuel pump with a participant’s 
particular vehicle to enable a gas tax credit against the fuel purchase price at 
the pump. When the system did not work, participants had to complete the 
extra step of sending in the receipts to ODOT for the gas tax refund. A 
second reason cited was the stations’ inability to pump gas at various times. 
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A third reason cited by 14 people (seven per cent) was dissatisfaction with 
the accuracy of the mileage readings. Though this was an increase compared 
to the three per cent of dissatisfied respondents in the second survey this 
represents only half of those who thought there might be accuracy problems 
at the beginning of the pilot program. 
- Behaviour changes in the rush hour group were expected, and some were 
observed. Twelve of the 84 households in the rush hour group reported that 
someone in the household began using alternative transportation modes to 
save money. Twenty-six also reported that someone in the household 
changed either the time or distance of travel to save money. Mostly this was 
by avoiding driving in the congestion zone during rush hour. This occurred 
in 23 households, although four households reported grouping errands or 
consolidating trips and one reported using a carpool. 
- The price per mile for the VMT group was set to approximate the gas tax, so 
little change in behaviour was anticipated for this group. Surprisingly, 
however, 10 of the households in the VMT group reported that someone in 
the household started taking the train, took up biking, or began walking to 
save money through the program. This may be attributable to an increase in 
attentiveness owing to ready viewing of the display and simply participating 
in the pilot program itself. 
- Ninety-one per cent of the participants agreed when they were asked, ‘If the 
program were changed so that participants could go to any local service 
station, would you have been willing to keep the equipment in your vehicle 
and stay with the same fee payment and refund of the gas tax?’ Taking into 
consideration that the pilot program did not perfectly mimic a real world 
implementation situation as the households did not actually have to pay the 
mileage fee this result indicates a strong willingness to accept the new 





APPENDIX 3: CHAPTER 7 METHODOLOGY 
TO CALCULATE THE LET FOR AUSTRALIAN 
MOTOR VEHICLE CATEGORIES 
 
The following available information has been used in this exercise to calculate the 
LET for the following categories of Australian motor vehicles: Light cars; small cars; 
medium cars; large cars; SUVs; people movers and sports cars: 
- Australian Bureau of Statistics, Motor Vehicle Census, Australia, 31 
January 2011 (Catalogue No 1304.3) 
- Australian Bureau of Statistics, Sales of New Motor Vehicles, Australia, 
January 2012 (Catalogue No 9314.0) 
- Australian Bureau of Statistics, Survey of Motor Vehicle Use, Australia, 12 
Months Ended 31 October 2010 (Catalogue No 9208.0) 
- Federal Chamber of Automotive Industries, V Facts Car Sales Data for 
Year Ended 31 December 2011 
- The Australian government’s Green Vehicle Guide, offering detailed criteria 
for small cars, medium cars, large cars, people movers, SUVs and sport 
cars. 
The methodology below describes in detail the steps undertaken to calculate the LET 
for Australian motor vehicles, in order to be able to forecast government revenues.  
STEP 1 
The first step was to obtain the LET characteristics of the following categories of 
LET cars: Light car; small car; medium car; large car; people mover; SUV and sports 
car, and calculate the average LET for each LET characteristic. The following steps 
were undertaken for this exercise: 
a) It was first necessary to extract the motor vehicle LET characteristics being: 
vehicle weight; engine capacity; engine power and CO2 emissions of 
Australia’s top 90 per cent of passenger motor vehicle makes on the motor 
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vehicle register in 2011. The most popular motor vehicles makes comprising 
the registered passenger vehicles in Australia in 2011 were first extracted 
from the Australian Bureau of Statistics Motor Vehicle Census data and are 
listed in Appendix Table 3.1. 
 
APPENDIX TABLE 3.1: Passenger Vehicles on Register in Australia in 2011  
Make Number Percentage 
Toyota 2 500 195 20.04 
Holden 2 056 880 16.49 
Ford 1 654 216 13.26 
Mitsubishi 921 909 7.39 
Mazda 751 968 6.03 
Nissan 736 431 5.90 
Hyundai 696 588 5.58 
Honda 587 316 4.71 
Subaru 472 251 3.79 
BMW 249 035 2.00 
Mercedes Benz 224 504 1.80 
Volkswagen 218 971 1.76 
Suzuki 208 677 1.67 
Kia 190 806 1.53 
Jeep 71 433 0.57 
Land Rover 63 871 0.51 
Chrysler 43 785 0.35 
Others 825 208 6.62 
TOTAL 12 474 044 100.00 
Source: Australian Bureau of Statistics, Motor Vehicle Census, Australia, 31 
January 2011 (Catalogue No 9309.0, 28 July 2011). 
 
b) For each of the above vehicle makes, it was then necessary to extract the list 
of available models for sale in 2011. This was obtained from the 
Commonwealth Government’s Green Vehicle Guide. 
c) The next step was to find out for each vehicle model the four criteria for 
calculating the LET, ie the vehicle kerb weight, engine capacity, engine 
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power and CO2 emissions. This data was found from the manufacturer’s 
specifications for each make and model.  
d) It was then necessary to categorise the list into the following vehicle classes: 
Light vehicles; small vehicles; medium vehicles; large vehicles; SUVs; 
people movers and sports vehicles, which was done by referring to the 
classification of vehicles in the Commonwealth Government’s Green 
Vehicle Guide.  
e) For each class of vehicle in ‘d’ above, it was then necessary to calculate the 
average vehicle weight, engine capacity, engine power and CO2 emissions. 
A summary of the LET average for each vehicle class is summarised in 
Appendix Table 3.2. Further detail on each motor vehicle category is listed 
in Appendix Tables 3.3 to 3.9. 
 
APPENDIX TABLE 3.2: Summary of LET Averages for Australian Vehicles  
Motor Vehicle 
Category 
Weight (kg) Engine (cc) Power (kW) CO2 
Emissions 
Light 813 1147 59 128 
Small 1100 1469 79 146 
Medium 1387 2010 127 186 
Large 1659 3148 181 228 
SUVs 1970 3252 174 258 
People Movers 1977 2775 135 242 

















Fiat  500 0.9 
Turbo 
Twin Air 
0.9 930 875 63 92 
Holden Barina 
Spark 
CDX 1.2 948 1200 59 127 
Holden Barina 
Spark 
CD 1.2 962 1200 59 128 
Nissan Micra  1.2 675 1200 56 138 
Nissan Micra  1.2 675 1200 56 154 
Nissan Micra  1.5 675 1500 75 156 
Smart Fortwo Cabrio 
52kW 
MHD 
2 750 1000 52 116 
Suzuki Alto GL 1 885 1000 50 110 
TOTAL    6500 9175 470 1021 
LET Average    813 1147 59 128 
 













Audi A1 1.4 TFSI 
Ambition 
1.4 1125 1390 90 124 
Audi A1 1.4 TFSI 
Attractio
n 
1.4 1125 1390 90 124 
Ford Fiesta Econetic 1.6 1088 1600 66 98 
Ford Fiesta Low 1.6 1095 1600 89 146 
Ford Fiesta Low 1.6 1129 1600 66 117 
Holden Barina CD 1.6 1190 1600 76 162 
Honda Jazz VTiS 1.5 1115 1500 88 151 
Honda Jazz GLi 1.3 1110 1300 73 157 
Hyundai i20 Active 1.4 1110 1400 73.5 142 
Hyundai i20 Premium 1.6 1100 1600 91 144 
Hyundai Getz 1.4S 5-
Door 
1.4 1105 1400 70 165 
Hyundai Getz 1.6SX 5-
Door 
1.6 1107 1600 78 170 















Kia Rio Si 1.4 1215 1400 70 162 
Kia Rio Si 1.6 1203 1600 82 162 
Mazda 2  1.5 1025 1500 76 162 
Mazda 2  1.5 1052 1500 76 162 
Nissan Tiida  1.8 1110 1800 93 182 
Suzuki Jimny VVT 1.3 1045 1300 60 174 
Suzuki Swift  1.4 1025 1400 70 132 
Suzuki Swift Sport 1.6 1100 1600 92 179 
Toyota Yaris  1.3 1025 1299 63 134 
Toyota Yaris  1.5 1045 1497 80 137 
Toyota Yaris  1.5 1055 1497 80 147 
Toyota Yaris  1.3 1035 1299 63 147 
Volkswagen Polo 77TSI 
Comfortl
ine 
1.2 1088 1200 77 128 
Volkswagen Polo Trendlin
e 
1.4 1068 1400 63 140 
Volkswagen Polo GTI 1.4 1189 1400 132 142 
Volkswagen Polo 66TDI 
Comfortl
ine 
1.6 1140 1600 66 121 
Volkswagen Polo 66TDI 
Comfortl
ine 
1.2 1088 1200 77 128 
TOTAL    33007 44072 2361.5 4394 
LET Average    1100 1469 79 146 
 













BMW 1 Series 123d 2 1420 2000 150 138 
BMW 1 Series 125i 3 1430 3000 160 190 
BMW 1 Series 135i 3 1490 3000 225 198 
BMW 1 Series 135i 3 1610 3000 225 200 
BMW 1 Series 118d 2 1345 2000 105 144 
BMW 1 Series 118i 2 1260 2000 115 182 
BMW 1 Series 120i 2 1230 2000 100 182 















Ford Focus TDCI 2 1458 2000 100 147 
Ford Focus TDCI 2 1570 2000 120 157 
Ford Focus 
XR5 
Turbo 2.5 1581 2500 162 227 
Ford Focus RS 2.5 1458 2500 224 246 
Honda Insight VTi 1.3 1190 1300 76 109 
Honda Civic VTiL 1.8 1240 1800 103 171 
Honda Civic Hybrid 1.3 1265 1300 85 109 
Honda City 
VTi, 
VTiL 1.5 1145 1500 88 156 
Honda Civic Sport 2 1310 2000 114 200 
Honda Civic Type R 2 1315 2000 148 219 
Hyundai i30 SX 1.6 1323 1600 89 166 
Hyundai i30cw SLX 2 1390 2000 105 183 
Hyundai Elantra Elite 2 1285 2000 105 175 
Hyundai ix35 
2.0 
Active 2 1485 2000 122 203 
Hyundai Elantra Elite 2 1300 2000 105 186 




Elite 2 1706 2000 135 198 
Kia Soul   1.6 1115 1600 91 167 
Kia 
Cerato 
Koup 2 2 1288 2000 115 186 
Kia Soul   1.6 1210 1600 94 137 
Mazda 3   2 1305 2000 108 193 
Mazda 3 Diesel 2.2 1456 2200 110 150 
Mazda 3   2.5 1379 2500 122 204 
Mazda 3 MPS 2.3 1456 2300 190 235 
Mazda RX-8   1.3 1318 1300 158 288 
Mazda RX-8   1.3 1299 1300 177 301 
Mitsubishi Lancer ES 2 1335 2000 113 196 
Mitsubishi Lancer Aspire 2.4 1339 2400 125 202 
Nissan Tiida   1.8 1128 1800 93 187 
Subaru Impreza 
WRX 
STI 2.5 1505 2500 221 249 
Subaru Impreza XV 2 1360 2000 110 208 















Subaru Impreza WRX 2.5 1505 2500 221 249 
Subaru Impreza AWD 2.5 1395 2500 195 252 
Suzuki Kizashi XL 2.4 1450 2400 131 186 
Suzuki SX4   2 1235 2000 112 170 
Toyota Prius Hybrid 1.8 1420 1798 100 89 
Toyota Corolla   1.8 1280 1798 100 171 
Toyota Corolla   1.8 1355 1798 100 173 
Toyota Corolla Ultima 2 1360 1987 102 181 




ine 1.4 1330 1400 118 150 
Volkswagen Golf GTI 2 1380 2000 155 178 
Volkswagen Eos 155TSI 2 1571 2000 155 173 




ine 2 1380 2000 103 147 
Volkswagen Eos 103 TDI 2 1581 2000 103 160 
Volkswagen Golf R 2 1496 2000 188 201 
Volkswagen Tiguan 132TSI 2 1611 2000 132 204 
Volkswagen Tiguan 155TSI 2 1515 2000 155 205 
Volkswagen Tiguan 103TDI 2 1610 2000 103 175 
Volkswagen Tiguan 125 2 1630 2000 125 205 




















85kW 2 1352 2000 85 223 
TOTAL 
   
88 766 
128 64
3 8120 11 911 
LET Average 
   


















BMW 3 Series 320d 2 1430 2000 135 140 
BMW 3 Series 320d 2 1430 2000 135 140 
BMW 3 Series 
320d 
Touring 2 1480 2000 135 142 
BMW 3 Series 320d 2 1670 2000 135 149 
BMW 3 Series 335i 3 1535 3000 225 202 
BMW 3 Series 323i 2.5 1460 2500 140 203 
BMW 3 Series 325i 2.5 1460 2500 160 212 
BMW 3 Series 330d 3 1540 3000 180 164 
BMW 3 Series 325i 2.5 1450 2500 160 222 
BMW 3 Series M3 3.9 1580 4000 309 290 
BMW 3 Series M3 3.9 1605 4000 309 295 
BMW 3 Series M3 3.9 1830 4000 309 297 
BMW 5 Series 528i 3 1655 3000 190 187 
BMW 5 Series 535i 3 1715 3000 225 197 
BMW 5 Series 520d 2 1625 2000 135 137 
BMW 5 Series 535d 3 1750 3000 220 162 




Turismo 530d GT 3 1960 3000 180 173 
BMW 7 Series 730d 3 1865 3000 180 178 
BMW 7 Series 740Li 3 1895 3000 240 235 
BMW 7 Series 750Li 4.4 1980 4400 300 266 
BMW 7 Series 760Li 6 2120 6000 400 303 
BMW X1 sDrive18i 2 1430 2000 110 191 
BMW X1 xDrive25i 3 1600 3000 160 217 
BMW X1 xDrive20d 2 1490 2000 130 164 
BMW X1 xDrive23d 2 1595 2000 115 167 
Chrysler 300C   3.5 1782 3500 183 260 
Chrysler 300C   3 1782 3000 160 216 
Chrysler 300C   5.7 1873 5700 250 293 
Chrysler 300C SRT8 6.1 1888 6100 317 330 
Ford Mondeo Titanium 2 1585 2000 130 165 
Ford Mondeo LX 2.3 1527 2300 118 227 
















Ford Falcon G6E Turbo 4 1770 4000 270 278 
Ford Falcon Ute 4 1580 4000 195 279 
Ford Falcon GT 5 1844 5000 335 325 
Ford Falcon F6 4 1778 4000 310 300 
Ford Ranger 
Crew Cab 
XL 3 1610 3000 115 274 
Ford   XR8 5.4 1825 5400 290 334 
Holden Cruze CD 1.8 1402 1800 104 179 
Holden 
Sport 
Wagon Omega 3 1622 3000 190 221 
Holden 
Commod
ore SV6 3.6 1641 3000 190 210 
Holden Caprice   3.6 1873 3600 210 245 
Holden Cruze CDX 2 1522 2000 110 210 
Holden Cruze CD 2 1522 2000 110 210 
Holden 
Epica 
MY10.5 CDXi 2.5 1500 2500 115 219 
Holden 
Epica 
MY10.5 CDXi 2 1460 2000 110 199 
Holden 
Calais V 
Redline   6 1763 6000 270 343 
Holden 
Caprice 
V AFM 6 1928 6000 270 210 
Holden HSV GTS 6.2 1777 6200 325 329 
Holden HSV Club Sport 6.2 1731 6200 217 357 
Holden Colorado 
LX Crew 
Cab 3.6 1678 3600 157 313 
Holden Colorado 
LX Space 
Cab 3.6 1602 3600 157 297 
Holden Colorado 
LX Crew 
Cab 3 1932 3000 120 237 
Holden Utility Omega 3 1636 3000 190 259 
Holden Utility SS 6 1704 6000 270 307 
Honda 
Accord 
Euro   2.4 1555 2400 148 211 
Honda Accord V6L 3.5 1650 3500 202 239 
Honda Accord VTi 2.4 1515 2400 133 209 
Honda CR-V   2.4 1620 2400 125 237 
Honda Legend   3.7 1865 3700 226 269 
Hyundai i45 
2.4 GDi 

















Hyundai Grandeur V6 3.8 1636 3800 194 255 
Hyundai Grandeur 2.2 CRDi 2.2 1725 2200 114 208 
Kia Cerato 2 2 1250 2000 115 187 
Kia Optima 2.4 auto 2.4 1475 2400 148 189 
Kia Sportage 2.0 A 2 1500 2000 122 210 
Kia Sportage 2.4 A 2.4 1588 2400 130 221 
Kia Sportage 2.0 DA 2 1705 2000 135 198 
Land Rover Defender 
110 
Wagon 2.4 2014 2400 90 291 
Mazda 6 Diesel 2.2 1620 2200 132 154 
Mazda 6   2.5 1470 2500 125 206 
Mazda CX-7 Classic 2.5 1589 2500 120 223 
Mazda BT-50 4x2 3.2 1735 3000 115 243 
Mazda BT-50 4x4 3.2 1876 3000 115 243 
Mercedes-
Benz C Class 
C300 
Avantgard
e 3 1555 3000 170 224 
Mercedes-
Benz C Class 
C250 
Avantgard
e 1.8 1585 1800 150 180 
Mercedes-
Benz C Class 
C350CDI 
Avantgard
e 3 1700 3000 165 196 
Mercedes-
Benz C Class C63AMG 6.2 1795 6200 336 328 
Mercedes-
Benz CL Class 
CL500 
BlueEffici
ency 4.7 2040 4700 320 259 
Mercedes-
Benz CL Class CL600 B/T 5.5 2216 5500 380 259 
Mercedes-
Benz E Class 
E350 
BlueEffici
ency 3.5 1695 3500 200 222 
Mercedes-
Benz E Class E250 CDI 2.1 1695 2100 150 139 
Mercedes-
Benz E Class E220 CDI 2.1 1735 2100 125 157 
Mercedes-
Benz E Class E63 AMG 6.2 1840 6200 386 298 
Mercedes-
Benz E Class 
E500 
BlueEffici

















Benz S Class 
S350 
BlueEffici
ency 3.5 1800 3500 200 234 
Mercedes-
Benz S Class S63 AMG 6.2 1880 6200 386 355 
Mercedes-
Benz S Class 
S500 
BlueEffici
ency 5.5 1880 5500 285 260 
Mercedes-
Benz S Class S600L 5.5 2180 5500 380 340 
Mitsubishi Lancer Ralliart 2 1555 2000 177 243 
Mitsubishi Lancer Evolution 2 1595 2000 217 245 
Nissan Dualis 2WD 2 1473 2000 102 195 
Nissan 
Dualis 
+2 2WD 2 1476 2000 102 199 
Nissan X-Trail   2 1426 2000 102 202 
Nissan Maxima   2.5 1516 2500 134 226 
Nissan Maxima   3.5 1535 3500 185 243 
Nissan Murano   3.5 1822 3500 191 261 
Nissan GT-R   3.8 1699 3800 357 298 
Nissan Navara 
Dual Cab 
2x4 4 1985 4000 198 339 
Nissan Navara 
Dual Cab 
4x4 3 1920 3000 170 246 
Nissan Navara 
Dual Cab 
4x4 2.5 1930 2500 128 264 
Nissan Navara 
Dual Cab 
4x4 2.5 1985 2500 140 283 
Subaru Liberty 
2.5GT 
Premium 2.5 1432 2500 123 198 
Subaru Liberty 
3.6R 
Premium 3.6 1536 3600 191 242 
Toyota Camry Hybrid 2.4 1610 2362 140 142 
Toyota Aurion   3.5 1625 3456 200 233 
Toyota Camry Atara 2.5 1505 2494 135 183 
Toyota RAV4 2WD 2.4 1545 2362 125 197 
Toyota RAV4 2WD 2.4 1585 2362 125 214 
Toyota Kluger KXR 3.5 2630 3456 201 259 






















Trendline 1.4 1400 1400 90 156 
Volkswagen Jetta 
147TSI 
Highline 2 1430 2000 147 185 
Volkswagen Passat 118TSI 1.8       168 
Volkswagen Passat 118TSI 1.8 1481 1800 118 180 
Volkswagen Golf 
77TDI 
Trendline 1.6 1522 1600 77 127 
Volkswagen Jetta 
125TDI 
Highline 2 1459 2000 125 159 
Volkswagen Passat 
125TDI 
Highline 2 1526 2000 125 151 
Volkswagen Passat 
125TDI 




Highline 3.2 1606 3200 184 240 
Volkswagen 
Passat 
CC V6 FSI 3.6 1656 3600 220 254 
TOTAL 




2 22 320 28 064 
LET Average 
   
1659 3148 181 228 
 















BMW X3 xDrive20i 3 1765 3000 200 248 
BMW X3 xDrive28i 3 1745 3000 190 210 
BMW X3 xDrive28i 2.5 1765 2500 160 243 
BMW X3 xDrive20d 2 1725 2000 135 147 
BMW X3 xDrive20d 2 1750 2000 125 185 
BMW X5 xDrive30d 3 2048 3000 225 233 
BMW X5 xDrive40d 3 2013 3000 180 231 
BMW X5 xDrive35i 3 2050 3000 225 279 
BMW X5 xDrive50i 4.4 2170 4400 300 292 
BMW X5 M 4.4 2305 4400 408 325 
BMW X6 xDrive35i 3 2070 3000 225 236 

















BMW X6 xDrive50i 4.4 2190 4400 300 292 
BMW X6 M 4.4 2305 4400 408 325 
Ford Territory 
Ghia 
Turbo 4 2092 4000 245 337 
Ford Ranger 
Regular 
Cab XL 2.5 1530 2500 105 219 
Ford Escape XLT 2.3 1574 2300 109 250 
Holden Captiva 5 2.4 1833 2400 103 254 
Holden Captiva 7 CX 3.2 1764 3200 169 265 
Holden Captiva 7 SX 2 1764 2000 110 233 
Hyundai Santa Fe SLX CRDi 2.2 1935 2200 145 176 
Jeep Patriot Limited 2.4 1570 2400 125 230 
Jeep Patriot Sport 2.4 1570 2400 125 206 




d Sport 3.8 2050 3800 146 285 
Jeep 
Grand 
Cherokee Overland 3 2142 3000 160 275 
Jeep 
Grand 




d Sport 2.8 2105 2800 147 217 
Jeep 
Grand 
Cherokee Overland 5.7 2307 5700 259 329 
Jeep Wrangler Sport 2.8 1975 2800 130 227 
Jeep 
Grand 
Cherokee Sport 6.1 2270 6100 313 380 
Kia Sorento Si 2.2 1559 2200 145 194 
Kia Sorento Si 2.3 1814 2300 128 219 
Land Rover 
Freeland
er 2 XS 3.2 1775 3200 171 255 
Land Rover 
Freeland
er 2 HSE 2.2 1770 2200 140 224 
Land Rover 
Freeland
er 2 SE 2.2 1805 2200 140 224 
Land Rover 
Discover







































ed 5 2590 5000 375 327 
Land Rover 
Discover
y 4 TDV6 2.7 2486 2700 140 275 
Mazda CX-7 Diesel 2.2 1928 2200 127 202 
Mazda CX-9   3.7 2041 3700 204 309 
Mazda CX-7 Sports 2.3 1761 2300 175 273 
Mercedes-
Benz G Class G55 AMG 5.4 2471 5400 373 372 
Mercedes-
Benz G Class 
G350 
BlueTec 3 2458 3000 155 295 
Mercedes-
Benz GL Class GL500 5.5 2370 5500 285 322 
Mercedes-
Benz GL Class GL350CDI 3 2375 3000 165 254 
Mercedes-
Benz M Class ML350 3.5 2060 3500 200 279 
Mercedes-
Benz M Class ML500 5.5 2185 5500 285 306 
Mercedes-
Benz M Class 
ML300 
CDI 3 2185 3000 140 254 
Mercedes-
Benz M Class 
ML350 
CDI 3 2110 3000 165 254 
Mercedes-
Benz M Class 
ML63 
AMG 6.2 2310 6200 375 392 
Mitsubishi 
Outlande
r LS 2.4 1560 2400 125 227 
Mitsubishi 
Outlande
r LS 2.4 1560 2400 125 222 
Mitsubishi 
Outlande
r VR 3 1603 3000 169 247 
Mitsubishi Pajero Exceed 3.2 2205 3200 147 243 
Mitsubishi Pajero Exceed 3.8 2085 3800 184 322 
Mitsubishi 
Challeng

















Nissan Dualis AWD 2 1525 2000 102 197 
Nissan X-Trail   2.5 1525 2500 125 223 
Nissan X-Trail   2 1675 2000 127 200 
Nissan X-Trail   2 1375 2000 110 216 
Nissan 
Pathfinde
r   2.5 2119 2500 140 224 
Nissan 
Pathfinde
r   4 2165 4000 198 327 
Nissan 
Pathfinde
r   3 2170 3000 170 246 
Nissan Patrol DX 3 2360 3000 118 288 
Nissan Patrol 
ST GU 
V11 4.8 2450 4800 180 408 
Subaru Outback Diesel 2 1551 2000 110 160 
Subaru Forester Diesel 2 1520 2000 108 168 
Subaru 
Liberty 
Exiga   2.5 1568 2500 123 202 
Subaru Outback 2.5i 2.5 1505 2500 123 198 
Subaru Forester X 2.5 1480 2500 126 200 
Subaru Outback 3.6R 3.6 1569 3600 191 242 
Subaru Forester XT 2.5 1545 2500 193 248 
Subaru Tribeca 3.6R 3.6 1942 3600 190 275 
Suzuki 
Grand 
Vitara   2.4 1567 2400 122 212 
Suzuki 
Grand 
Vitara   2.4 1567 2400 122 234 
Suzuki 
Grand 
Vitara   1.9 1630 1900 95 185 
Suzuki 
Grand 
Vitara   3.2 1677 3200 165 249 
Toyota 
RAV4 
V6   3.5 1665 3456 201 246 
Toyota Kluger   3.5 2630 3456 201 259 





Cab 2.7 1610 2694 116 262 
Toyota 
Hilux 
4X2 Single Cab 2.7 1405 2694 116 266 
Toyota 
Hilux 
4X2 Single Cab 2.7 1430 2694 116 271 
Toyota 
Hilux Double 




















Cruiser   4 2000 3956 200 267 
Toyota Prado   4 2345 3956 202 271 
Toyota 
Hilux 
4X2 Single Cab 4 1555 3956 175 291 
Toyota 
Hilux 
4X2 Single Cab 4 1535 3956 175 296 
Toyota 
Hilux 
4X2 Single Cab 4 1550 3956 175 309 
Toyota 
Hilux 
4X2 Single Cab 3 1495 2982 126 214 
Toyota 
Hilux 





Cab 3 1945 2982 126 219 
Toyota 
Hilux 
4X4 Extra Cab 3 1720 2982 126 219 
Toyota Prado   3 2330 2982 127 219 
Toyota Prado   4 2205 2982 127 306 
Toyota 
Hilux 





Cab 4 1805 3956 175 311 
Toyota HiAce Long 3 1830 2982 100 223 
Toyota Prado   3 2095 2982 127 225 


























Wagon 4.5 2230 4461 151 313 






















08 19 361 28 627 
LET Average 
   
1970 3252 174 258 
 
















Voyager 2.8L CRD 2.8 2100 2800 120 247 
Chrysler 
Grand 
Voyager Limited 3.8 2025 3800 142 294 
Ford Territory TS 4 2085 4000 182 299 
Honda Odyssey   2.4 1645 2400 132 212 
Hyundai iMax Petrol 2.4 2.4 2128 2400 129 250 
Hyundai iMax CRDi 2.5 2249 2500 125 259 
Kia Rondo 7 2.0 EX 2 1556 2000 106 201 
Kia 
Grand 
Carnival SLi 3.5 1990 3500 202 259 
Kia Carnival Si 2.7 2048 2700 139 268 
Kia 
Grand 
Carnival SLi 2.9 2180 2900 136 224 
Mercedes-
Benz R Class R350 LWB 3.5 2116 3500 200 274 
Mercedes-
Benz R Class R350 CDI 3 2185 3000 165 253 
Mercedes-
Benz R Class R300 CDI 3 2185 3000 140 246 
Mercedes-




Crew Cab 2.1 1750 2100 100 195 
Mercedes-




Crew Cab 3 1920 3000 165 226 
Toyota HiAce Commuter 2.7 2065 2694 111 294 
Toyota HiAce Commuter 2.7 2070 2694 111 300 
Toyota Tarago   2.4 1725 2362 125 222 
















Toyota Tarago Ultima V6 3.5 1930 3456 202 243 
Toyota HiAce Commuter 3 2160 2982 100 228 
Toyota HiAce Commuter 3 2170 2982 100 243 
Volkswage
n Caddy Life 
MAXI 
TDI250 1.6 1403 1600 75 155 
Volkswage




TDI400 2 2000 2000 132 232 
        TOTAL 
   
53 383 74 926 3654 6528
LET 
Average 
   
1977 2775 135 242 
 











BMW Z4 sDrive23i 2.5 1430 2500 150 192 
BMW Z4 sDrive30i 3 1430 3000 190 195 
BMW Z4 sDrive35i 3 1525 3000 225 210 
BMW Z4 sDrive35is 3 1545 3000 250 210 
Mazda MX-5   2 1123 2000 118 192 
Mercedes-
Benz SLK Class 
200 
Kompressor 2 1455 1796 135 196 
Mercedes-
Benz SLS AMG 6.2 1736 6200 420 311 
Mercedes-
Benz SL Class SL350 3.5 1825 3500 200 236 
Mercedes-
Benz SL Class SL63 AMG 6.2 1929 6200 386 330 
Mercedes-
Benz SL Class SL500 5.5 1810 5500 285 291 
Mercedes-
Benz SL Class SL600 5.5 2045 5500 380 340 
Mercedes-
Benz SLK Class 
SLK200 
BlueEfficien
cy 1.8 1455 1800 135 196 
Mercedes-
Benz SLK Class 
SLK350 
BlueEfficien














Benz SLK Class 
SLK55 
AMG 5.4 1530 5400 265 288 
Mercedes-
Benz SLK Class 
SLK200 
BlueEfficien
cy 1.8 1455 1800 135 190 
Mercedes-
Benz SLS Class SLS AMG 6.2 1736 6200 420 311 
Mercedes-
Benz  SL Class SL63 AMG 6.2 1929 6200 386 330 
Nissan 370Z   3.7 1485 3700 245 247 
Nissan 370Z Roadster 3.7 1565 3700 245 257 
TOTAL  
   
30 503 74 496 4794 4749 
LET 
Average 
   
1605 3921 252 250 
 
STEP 2 
The second step required the calculation of the LET points based on the 
recommendations in Chapter 6. Appendix Table 3.10 shows the LET points 
calculated for each LET motor vehicle category. 
 
APPENDIX TABLE 3.10: LET Points 
Motor Vehicle 
Category 




Light 3 4 2 6 15 
Small 6 5 4 9 24 
Medium 10 8 9 14 41 
Large 14 15 15 19 63 
SUVs 18 15 14 23 70 
People Movers 18 13 10 21 62 





The third step required the calculation of the LET payable by using the rates 
demonstrated in Table 6.6 in Chapter 6. Appendix Table 3.11 shows the LET 
payable for a single vehicle in each LET motor vehicle category. 
 













Light 15 7500 1875 3.75 150 
Small 24 12 000 3000 6 240 
Medium 41 20 500 5125 10.25 410 
Large 63 31 500 7875 15.75 630 
SUVs 70 35 000 8750 17.50 700 
People Movers 62 31 000 7750 15.5 620 
Sport 75 37 500 9375 18.75 750 
 
STEP 4 
The fourth step required the application of the recommended discount over a 10 year 
period to the calculation of LET that would be attracted by a single motor vehicle 
under each motor vehicle category described in Appendix Table 3.11. The LET 
attracted by a single motor vehicle under each of the motor vehicle categories is 
























1 2% 150 38 0.08 3 
2 4% 300 75 0.15 6 
3 6% 450 113 0.23 9 
4 8% 600 150 0.30 12 
5 10% 750 188 0.38 15 
6 15% 1125 281 0.56 23 
7 25% 1875 469 0.94 38 
8 50% 3750 938 1.88 75 
9 75% 5625 1406 2.81 113 
10 100% 7500 1875 3.75 150 
 
APPENDIX TABLE 3.13: LET Attracted by Small Motor Vehicle  
Year Discounted Tax 
Rate 
AUD 
















1 2% 240 60 0.12 5 
2 4% 480 120 0.24 10 
3 6% 720 180 0.36 14 
4 8% 960 240 0.48 19 
5 10% 1200 300 0.60 24 
6 15% 1800 450 0.90 36 
7 25% 3000 750 1.50 60 
8 50% 6000 1500 3.00 120 
9 75% 9000 2250 4.50 180 




APPENDIX TABLE 3.14: LET Attracted by Medium Motor Vehicle  
Year Discounted Tax 
Rate 
AUD 
















1 2% 410 103 0.21 8 
2 4% 820 205 0.41 16 
3 6% 1230 308 0.62 25 
4 8% 1640 410 0.82 33 
5 10% 2050 513 1.03 41 
6 15% 3075 769 1.54 62 
7 25% 5125 1281 2.56 103 
8 50% 10 250 2563 5.13 205 
9 75% 15 375 3844 7.69 308 
10 1 20 500 5125 10.25 410 
 
APPENDIX TABLE 3.15: LET Attracted by Large Motor Vehicle  
Year Discounted Tax 
Rate 
AUD 
















1 2% 630 158 0.32 13 
2 4% 1260 315 0.63 25 
3 6% 1890 473 0.95 38 
4 8% 2520 630 1.26 50 
5 10% 3150 788 1.58 63 
6 15% 4725 1181 2.36 95 
7 25% 7875 1969 3.94 158 
8 50% 15 750 3938 7.88 315 
9 75% 23 625 5906 11.81 473 




APPENDIX TABLE 3.16: LET Attracted by SUVs 



















1 2% 700 175 0.35 14 
2 4% 1400 350 0.70 28 
3 6% 2100 525 1.05 42 
4 8% 2800 700 1.40 56 
5 10% 3500 875 1.75 70 
6 15% 5250 1313 2.63 105 
7 25% 8750 2188 4.38 175 
8 50% 17 500 4375 8.75 350 
9 75% 26 250 6563 13.13 525 
10 100% 35 000 8750 17.50 700 
 




















1 2% 620 155 0.31 12 
2 4% 1240 310 0.62 25 
3 6% 1860 465 0.93 37 
4 8% 2480 620 1.24 50 
5 10% 3100 775 1.55 62 
6 15% 4650 1163 2.33 93 
7 25% 7750 1938 3.88 155 
8 50% 15 500 3875 7.75 310 
9 75% 23 250 5813 11.63 465 
























1 2% 750 188 0.38 15 
2 4% 1500 375 0.75 30 
3 6% 2250 563 1.13 45 
4 8% 3000 750 1.50 60 
5 10% 3750 938 1.88 75 
6 15% 5625 1406 2.81 113 
7 25% 9375 2344 4.69 188 
8 50% 18 750 4688 9.38 375 
9 75% 28 125 7031 14.06 563 




APPENDIX 4: CHAPTER 7 METHODOLOGY TO 
FORECAST REVENUES FROM PURCHASE LET ON 
PASSENGER MOTOR VEHICLES  
 
The following available information has been used in this exercise to forecast the 
purchase LET revenues for the following categories of Australian motor vehicles: 
Light cars; small cars; medium cars; large cars; SUVs; people movers and sports cars 
for 10 years from 2016 to 2025: 
- Australian Bureau of Statistics, Population Projections, 
Australia,(Catalogue No 3222.0, 4 September 2008) 
- Australian Bureau of Statistics, Motor Vehicle Census, Australia, 31 
January 2011 (Catalogue No 9309.0, 28 July 2011) 
- Australian Bureau of Statistics, Sales of New Motor Vehicles, Australia, 
January 2012 (Catalogue No 9314.0, 15 February 2012) 
- Australian Bureau of Statistics, Survey of Motor Vehicle Use, Australia, 12 
Months Ended 31 October 2010 (Catalogue No 9208.0, 23 August 2011) 
- Federal Chamber of Automotive Industries, V Facts Car Sales Data for 
Year Ended 31 December 2011 
The methodology below describes in detail the steps undertaken to calculate the 




The first step was to obtain the number of new vehicles purchased by Australians in 
any one year. The information on the number of new motor vehicles sold in Australia 
was obtained from the ABS publication 9314. The data from that publication for the 




APPENDIX TABLE 4.1: Australian Motor Vehicle Sales for Year Ended 31 
December 2011  
Month Number of 
Passenger Vehicles 
Number of SUVs Total 
January 2011 43 539 17 032 60 571 
February 2011 45 455 18 916 64 371 
March 2011 50 228 23 066 73 294 
April 2011 41 565 17 054 58 619 
May 2011 42 577 17 121 59 698 
June 2011 54 322 21 518 75 840 
July 2011 45 701 19 383 65 084 
August 2011 48 423 22 111 70 534 
September 2011 47 700 20 778 68 478 
October 2011 47 536 20 400 67 936 
November 2011 46 712 24 182 70 894 
December 2011 45 764 22 367 68 131 
Total 559 522 243 928 803 450 
Source: Australian Bureau of Statistics, Sales of New Motor Vehicles, Australia, 
January 2012 (Catalogue No 9314.0, 15 February 2012). 
 
STEP 2 
The next step was to obtain a breakdown of the new motor vehicle sales into the 
following categories: Light cars; small cars; medium cars; large cars; SUVs; people 
movers and sports cars. The ABS data does not provide a breakdown of the 
categories of passenger vehicles. However the Federal Chamber of Automotive 
Industries releases V Facts car sales data for each month with a breakdown into the 
motor vehicle categories. Upon request, the Federal Chamber of Automotive 




APPENDIX TABLE 4.2: Car Sales Data for Year Ended 31 December 2011  
Category of Motor Vehicle New Car Sales Data 
Light 132 442 
Small 244 090 
Medium 75 984 
Large and Upper Large 81 119 
People Movers 11 109 
Sports 14 570 
SUVs  244 136 
Total 803 450 
Source: Federal Chamber of Automotive Industries, V Facts Car Sales Data 
for Year Ended 31 December 2011. 
 
STEP 3 
The third step required a forecast of the new motor vehicle sales data for years 2011 
to 2025. Since there are no readily available projections of new motor sales data, for 
the purpose of this thesis, the Australian population growth forecast for 15 years to 
2025 was used, which had a growth rate of 1.70 per cent per annum from 2011 to 
2016 and 1.64 per cent from 2017 to 2025.
621
 The introduction of LET was aimed at 
bringing about an expected reduction in new motor vehicle sales from 5 per cent to 
15 per cent, increasing by one per cent each year from 2015 to 2025. The 5 per cent 
change takes into consideration that people may refrain from purchasing a motor 
vehicle in anticipation of the LET being introduced in 2016. Thereafter only a one 
per cent per annum reduction in the vehicle fleet is forecast. These are just 
assumptions for the purposes of this thesis.  
                                                 
621
 Cp7-7, p39. 
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APPENDIX TABLE 4.3: New Motor Vehicle Sales Forecast from 2011 to 2025  
Year 
% Change in 
Population 
Projected New Motor 
Vehicle Sales 
Without LET  
% Reduction 
Due to LET 
Projected Motor 
Vehicle Sales 
Due to LET 
2011 1.70% 803 450 
 
803 450 
2012 1.70% 817 109 
 
817 109 
2013 1.70% 831 000 
 
831 000 
2014 1.70% 845 127 
 
845 127 
2015 1.70% 859 494 5% 816 519 
2016 1.70% 874 105 6% 821 659 
2017 1.64% 888 965 7% 826 737 
2018 1.64% 903 544 8% 831 261 
2019 1.64% 918 362 9% 835 710 
2020 1.64% 933 423 10% 840 081 
2021 1.64% 948 731 11% 844 371 
2022 1.64% 964 290 12% 848 575 
2023 1.64% 980 104 13% 852 691 
2024 1.64% 996 178 14% 856 713 
2025 1.64% 1 012 515 15% 860 638 
 
STEP 4 
The fourth step required the new motor vehicle sales projected in Appendix Table 
4.3 to be split into the various categories of motor vehicles. For the purpose of this 
thesis, the split has been carried out using the same proportions as the new car sales 


















2011 132 442 244 090 75 984 81 119 244 136 11 109 14 570 803 450 
2012 134 694 248 240 77 276 82 498 248 286 11 298 14 818 817 109 
2013 136 983 252 460 78 589 83 901 252 507 11 490 15 070 831 000 
2014 139 312 256 752 79 925 85 327 256 800 11 685 15 326 845 127 
2015 134 596 248 061 77 220 82 439 248 107 11 290 14 807 816 519 
2016 135 444 249 622 77 706 82 957 249 669 11 361 14 900 821 659 
2017 136 281 251 165 78 186 83 470 251 212 11 431 14 992 826 737 
2018 137 026 252 539 78 614 83 927 252 586 11 494 15 074 831 261 
2019 137 760 253 891 79 035 84 376 253 938 11 555 15 155 835 710 
2020 138 480 255 219 79 448 84 817 255 267 11 615 15 234 840 081 
2021 139 187 256 522 79 854 85 250 256 570 11 675 15 312 844 371 
2022 139 881 257 799 80 252 85 675 257 848 11 733 15 388 848 575 
2023 140 559 259 049 80 641 86 091 259 098 11 790 15 463 852 691 
2024 141 222 260 271 81 021 86 497 260 320 11 845 15 536 856 713 
2025 141 869 261 464 81 392 86 893 261 513 11 900 15 607 860 638 
 
STEP 5 
The fifth step is to forecast a change in purchasing behaviour, from choosing motor 
vehicles that attract a high LET to those that attract lower LET. For the purpose of 
this thesis, it is assumed that the new car sales data shown in Appendix Table 4.4 are 
adjusted with a reduction each year from two per cent to 95 per cent between years 
2016 to 2025 for large cars, SUVs, people movers and sports cars, with these 
decreases in sales being reflected by an increase in sales for light, small and medium 
cars. These assumptions are made in line with the tax discount rate increases and the 
expectation that five per cent of the population may never change its behaviour 
despite the high LET rates. It is assumed that the LET will influence people to 
purchase light, small and medium vehicles instead of the large cars, SUVs, people 
movers and sports cars that attract more LET. However, these are only assumptions 
for this thesis and an economic study would need to be conducted to determine the 
real perceived change in people’s habits, which is beyond the scope of this thesis. 


















2011 132 442 244 090 75 984 81 119 244 136 11 109 14 570 803 450 
2012 134 694 248 240 77 276 82 498 248 286 11 298 14 818 817 109 
2013 136 983 252 460 78 589 83 901 252 507 11 490 15 070 831 000 
2014 139 312 256 752 79 925 85 327 256 800 11 685 15 326 845 127 
2015 134 596 248 061 77 220 82 439 248 107 11 290 14 807 816 519 
2016 137 544 253 494 78 911 81 298 244 676 11 134 14 602 821 659 
2017 140 508 258 956 80 612 80 131 241 164 10 974 14 393 826 737 
2018 143 402 264 290 82 272 78 891 237 431 10 804 14 170 831 261 
2019 146 307 269 642 83 938 77 626 233 623 10 631 13 943 835 710 
2020 149 220 275 011 85 610 76 336 229 740 10 454 13 711 840 081 
2021 155 379 286 362 89 143 72 463 218 085 9924 13 015 844 371 
2022 167 000 307 781 95 811 64 256 193 386 8800 11 541 848 575 
2023 195 062 359 498 111 910 43 045 129 549 5895 7731 852 691 
2024 223 362 411 655 128 146 21 624 65 080 2961 3884 856 713 
2025 246 390 454 095 141 358 4345 13 076 595 780 860 638 
 
STEP 6 
The sixth step is to forecast the total revenues from the purchase LET for the ten 
years from 2016 to 2025. The purchase LET revenues are calculated by multiplying 
the new car sales data from Appendix Table 4.5 with the LET payable for a single 
car. Appendix Table 3.11 in Appendix 3 showed the purchase LET payable for a 
single car as follows: Light cars – 7500; small cars – 12 000; medium cars – 20 500; 
large cars – 31 500; SUVs – 35 000; people movers – 31 000 and sports vehicle – 
37 500. Appendix Tables 3.12 to 3.18 in Appendix 3 showed the purchase LET 
attracted by a single vehicle under the various motor vehicle categories for 10 years 
from the date of introduction of the LET. Appendix Table 4.6 shows a forecast for 
the total purchase LET revenues in AUD billion for 10 years from 2016 to 2025 for 




APPENDIX TABLE 4.6: Purchase LET Revenues from Car Sales Data after 































2016 0.02 0.06 0.03 0.05 0.17 0.01 0.01 0.35 
2017 0.04 0.12 0.07 0.10 0.34 0.01 0.02 0.71 
2018 0.06 0.19 0.10 0.15 0.50 0.02 0.03 1.06 
2019 0.09 0.26 0.14 0.20 0.65 0.03 0.04 1.40 
2020 0.11 0.33 0.18 0.24 0.80 0.03 0.05 1.75 
2021 0.17 0.52 0.27 0.34 1.14 0.05 0.07 2.57 
2022 0.31 0.92 0.49 0.51 1.69 0.07 0.11 4.10 
2023 0.73 2.16 1.15 0.68 2.27 0.09 0.14 7.22 
2024 1.26 3.70 1.97 0.51 1.71 0.07 0.11 9.33 
2025 1.85 5.45 2.90 0.14 0.46 0.02 0.03 10.84 





APPENDIX 5: CHAPTER 7 METHODOLOGY TO 
FORECAST REVENUES FROM ANNUAL 
REGISTRATION LET ON PASSENGER MOTOR 
VEHICLES  
 
The following available information has been used in this exercise to forecast the 
annual registration LET revenues for the following categories of Australian motor 
vehicles: Light cars; small cars; medium cars; large cars; SUVs; people movers and 
sports cars for 10 years from 2016 to 2025: 
- Australian Bureau of Statistics, Population Projections, Australia 
(Catalogue No 3222.0, 4 September 2008) 
- Australian Bureau of Statistics, Motor Vehicle Census, Australia, 31 
January 2011 (Catalogue No 9309.0, 28 July 2011) 
- Australian Bureau of Statistics, Sales of New Motor Vehicles, Australia, 
January 2012 (Catalogue No 9314.0, 15 February 2012) 
- Australian Bureau of Statistics, Survey of Motor Vehicle Use, Australia, 12 
Months Ended 31 October 2010 (Catalogue No 9208.0, 23 August 2011) 
- Federal Chamber of Automotive Industries, V Facts Car Sales Data for 
Year Ended 31 December 2011. 
The methodology below describes in detail the steps undertaken to calculate the 




The first step was to forecast the total motor vehicle population for each year from 
2011 to 2025. The total passenger motor vehicle population in 2011 is stated in 
Appendix Table 3.1 of Appendix 3, numbering 12 474 044. The motor vehicle 
population growth was forecast using the same percentage increases as the projected 
406 
 
Australian population growth for the 15 years to 2025.
622
 The results were compared 
with the projections from BITRE in June 2003 which had predicted an increase of 
1.75 per cent per annum growth in vehicle population from 14.7 million cars in year 
2006/07 to 18.1 million cars in year 2019/20.
623
 BITRE predicted that passenger cars 
would number just under 14 billion in 2020. The population growth rate was 
considered a better forecasting tool than the BITRE 2003 forecast.  
The introduction of the LET is aimed at bringing about an expected reduction in the 
motor vehicle fleet from 5 per cent to 15 per cent increasing by one per cent each 
year from 2015 to 2025. These are just assumptions for the purpose of this thesis. 
The 5 per cent change takes into consideration that people who own two motor 
vehicles may get rid of one vehicle in anticipation of the LET. Thereafter only a one 
per cent per annum reduction in the vehicle fleet is forecast. 
The Australian population and the projected motor vehicle stock data for the years 
2011 to 2025 are shown in Appendix Table 5.1. 
 











without LET  
% 
Reduction 





2011 1.70% 22 447 12 474 044 
 
12 474 044 
2012 1.70% 22 829 12 686 103 
 
12 686 103 
2013 1.70% 23 217 12 901 767 
 
12 901 767 
2014 1.70% 23 612 13 121 097 
 
13 121 097 
2015 1.70% 24 013 13 344 156 5% 12 676 948 
2016 1.70% 24 422 13 571 007 6% 12 756 746 
2017 1.64% 24 823 13 801 714 7% 12 835 594 
2018 1.64% 25 230 14 028 062 8% 12 905 817 
                                                 
622
 Australian Bureau of Statistics, Population Projections, Australia (Catalogue No 3222.0, 4 
September 2008) 39. 
623
 Department of Sustainability, Environment, Water, Population and Communities, ‘Indicator: A-35 















without LET  
% 
Reduction 





2019 1.64% 25 644 14 258 122 9% 12 974 891 
2020 1.64% 26 065 14 491 955 10% 13 042 760 
2021 1.64% 26 492 14 729 623 11% 13 109 365 
2022 1.64% 26 926 14 971 189 12% 13 174 646 
2023 1.64% 27 368 15 216 716 13% 13 238 543 
2024 1.64% 27 817 15 466 270 14% 13 300 992 
2025 1.64% 28 273 15 719 917 15% 13 361 929 
 
STEP 2 
The second step required a breakdown of the total motor vehicle population into the 
motor vehicle categories of light cars, small cars, medium cars, large cars, SUVs, 
people movers and sports cars. For the purpose of this thesis, a breakdown of the 
passenger motor vehicle population is based on the available breakdown of the car 
sales data for year ended 31 December 2011 as shown in Appendix Table 4.2 above. 
The breakdown of the total passenger car population into its various categories from 
years 2011 to 2025 is shown in Appendix Table 5.2. 
 














2011 2 056 242 3 789 644 1 179 697 1 259 421 3 790 358 172 474 226 208 12 474 044 
2012 2 091 198 3 854 068 1 199 752 1 280 831 3 854 794 175 406 230 054 12 686 103 
2013 2 126 748 3 919 587 1 220 148 1 302 606 3 920 326 178 388 233 964 12 901 767 
2014 2 162 903 3 986 220 1 240 890 1 324 750 3 986 971 181 420 237 942 13 121 097 
2015 2 089 689 3 851 287 1 198 886 1 279 907 3 852 012 175 279 229 888 12 676 948 
2016 2 102 843 3 875 530 1 206 433 1 287 964 3 876 260 176 383 231 335 12 756 746 
2017 2 115 840 3 899 484 1 213 890 1 295 925 3 900 219 177 473 232 764 12 835 594 
2018 2 127 416 3 920 818 1 220 531 1 303 014 3 921 557 178 444 234 038 12 905 817 
2019 2 138 802 3 941 802 1 227 063 1 309 988 3 942 545 179 399 235 291 12 974 891 
2020 2 149 990 3 962 421 1 233 482 1 316 841 3 963 168 180 337 236 521 13 042 760 
















2022 2 171 730 4 002 488 1 245 955 1 330 156 4 003 243 182 161 238 913 13 174 646 
2023 2 182 263 4 021 901 1 251 998 1 336 608 4 022 659 183 044 240 072 13 238 543 
2024 2 192 557 4 040 873 1 257 904 1 342 913 4 041 634 183 908 241 204 13 300 992 
2025 2 202 602 4 059 386 1 263 666 1 349 065 4 060 151 184 750 242 309 13 361 929 
 
STEP 3 
The third step is to forecast a change in motor vehicle population due to the shifting 
of categories from high LET categories to lower LET categories. For the purpose of 
this thesis, it is assumed that the car population data shown in Appendix Table 5.2 
decreases each year from two per cent to 95 per cent between years 2016 to 2025 for 
large cars, SUVs, people movers and sports cars, with this decrease in sales being 
reflected by an increase in sales for light, small and medium cars. These assumptions 
are made in line with the tax rate increases and the prediction that five per cent of the 
population may never change their behaviour despite the high LET rates. It is 
assumed that the LET will influence people to purchase light, small and medium 
vehicles instead of large cars, SUVs people movers and sports cars that attract a 
higher LET. However, these are only assumptions for this thesis and an economic 
study would need to be conducted to make a real prediction for the change in 
people’s habits, which is beyond the scope of this PhD. The adjusted motor vehicle 
population data is shown in Appendix Table 5.3 below. 
 














2011 2,056,242 3,789,644 1,179,697 1,259,421 3,790,358 172,474 226,208 12,474,044 
2012 2,091,198 3,854,068 1,199,752 1,280,831 3,854,794 175,406 230,054 12,686,103 
2013 2,126,748 3,919,587 1,220,148 1,302,606 3,920,326 178,388 233,964 12,901,767 
2014 2,162,903 3,986,220 1,240,890 1,324,750 3,986,971 181,420 237,942 13,121,097 
2015 2,089,689 3,851,287 1,198,886 1,279,907 3,852,012 175,279 229,888 12,676,948 
2016 2,135,459 3,935,640 1,225,145 1,262,205 3,798,735 172,855 226,708 12,756,746 
2017 2,181,475 4,020,448 1,251,546 1,244,088 3,744,210 170,374 223,454 12,835,594 
















2019 2,271,496 4,186,357 1,303,192 1,205,189 3,627,142 165,047 216,467 12,974,891 
2020 2,316,725 4,269,714 1,329,141 1,185,157 3,566,851 162,304 212,869 13,042,760 
2021 2,412,349 4,445,949 1,384,002 1,125,031 3,385,895 154,070 202,070 13,109,365 
2022 2,592,784 4,778,488 1,487,520 997,617 3,002,432 136,621 179,185 13,174,646 
2023 3,028,454 5,581,427 1,737,471 668,304 2,011,329 91,522 120,036 13,238,543 
2024 3,467,832 6,391,198 1,989,548 335,728 1,010,409 45,977 60,301 13,300,992 
2025 3,825,350 7,050,103 2,194,662 67,453 203,008 9,238 12,115 13,361,929 
 
STEP 4 
Based on the forecast passenger motor vehicle population in Appendix Table 5.3 and 
the registration LET payable for a single vehicle shown in Appendix Tables 3.12 to 
3.18 in Appendix 3, it is now possible to forecast the total revenues from the annual 
registration LET. Appendix Table 5.4 below shows the predicted total annual 
registration LET revenues in AUD billion from 2016 to 2025 for each category of 
motor vehicle 
APPENDIX TABLE 5.4: Revenue Forecast for Annual Registration LET for 































2016 0.08 0.24 0.13 0.20 0.66 0.03 0.04 1.37 
2017 0.16 0.48 0.26 0.39 1.31 0.05 0.08 2.74 
2018 0.25 0.74 0.39 0.58 1.94 0.08 0.12 4.10 
2019 0.34 1.00 0.53 0.76 2.54 0.10 0.16 5.44 
2020 0.43 1.28 0.68 0.93 3.12 0.13 0.20 6.78 
2021 0.68 2.00 1.06 1.33 4.44 0.18 0.28 9.98 
2022 1.22 3.58 1.91 1.96 6.57 0.26 0.42 15.92 
2023 2.84 8.37 4.45 2.63 8.80 0.35 0.56 28.01 
2024 4.88 14.38 7.65 1.98 6.63 0.27 0.42 36.21 
2025 7.17 21.15 11.25 0.53 1.78 0.07 0.11 42.06 




APPENDIX 6: CHAPTER 7 METHODOLOGY TO 
FORECAST REVENUES FROM FUEL LET ON 
PASSENGER MOTOR VEHICLES  
 
Information from the following sources has been used in this exercise to forecast the 
fuel LET revenues for the following categories of Australian motor vehicles: Light 
cars; small cars; medium cars; large cars; SUVs; people movers and sports cars for 
the 10 years from 2016 to 2025: 
- Department of Sustainability, Environment, Water, Population and 
Community, Emissions from Different Fuels; 
- Australian Bureau of Statistics, Survey of Motor Vehicle Use, Australia, 12 
Months Ended 31 October 2010 (Catalogue No 9208.0, 23 August 2011). 
The methodology below describes in detail the steps undertaken to calculate the fuel 
LET for Australian motor vehicles for 10 years after the introduction of the LET. 
 
STEP 1 
The first step required a forecast of annual fuel use per LET vehicle category. The 
CO2 emission data gathered under each category in Appendix Tables 3.2 to 3.9 in 
Appendix 3 has been used to calculate the number of litres of fuel used per 100 
kilometres by those vehicles. The Department of Sustainability, Environment, Water, 
Population and Community data shows that the use of one litre of petrol emits 2.3kg 
of CO2 and one litre of diesel emits 2.7kg of CO2.
624
 The Survey of Motor Vehicle 
Use states that 84.1 per cent of passenger motor vehicles use petrol.
625
 It is assumed 
that the remaining 15.9 per cent of the vehicles use diesel, and the small percentage 
                                                 
624
 Department of Sustainability, Environment, Water, Population and Communities, Emissions From 
Different Fuels (24 October 2008) Commonwealth of Australia 
<http://www.environment.gov.au/settlements/transport/fuelguide/environment.html>. 
625
 Australian Bureau of Statistics, Survey of Motor Vehicle Use, Australia, 12 Months Ended 31 




of vehicles that use auto gas or other alternative fuel has been ignored for the purpose 
of this exercise. Thus the average figure of 2.36kg of CO2 (combined petrol and 
diesel) has been used to convert the CO2 emissions of the various car categories into 
litres of fuel consumed per 100 kilometres as shown in Appendix Table 6.1 below. 
 
APPENDIX TABLE 6.1: Conversion of CO2 Emission Data into Fuel Use by 
Various LET Motor Vehicle Categories  
Motor Vehicle 
Category 
CO2 Emissions g/km Conversion into 
kg per 100km 
Conversion into 
litres per 100km 
Light 128 12.8 5.42 
Small 146 14.6 6.19 
Medium 186 18.6 7.88 
Large 228 22.8 9.66 
People Movers 242 24.2 10.25 
SUVs 258 25.8 10.93 
Sport 250 25 10.59 
 
STEP 2 
The second step required a forecast of the number of kilometres travelled by each 
category of motor vehicle per year, using the ABS statistics entitled Survey of Motor 
Vehicle Use. For the 12 months ended 31 October 2010, motor vehicles registered in 
Australia travelled an average of 14 100 kilometres per vehicle.
626
 On the basis of 
this average, the number of litres of fuel consumed by a single vehicle under each 
motor vehicle category is forecasted in Appendix Table 6.2 below. 
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APPENDIX TABLE 6.2: Forecast Annual Fuel Consumption in Litres by Single 







Litres per 100km 
Annual Fuel Use 
per Vehicle in 
Litres 
Light 14 100 5.42 765 
Small 14 100 6.19 872 
Medium 14 100 7.88 1111 
Large 14 100 9.66 1362 
People Movers 14 100 10.25 1446 
SUVs 14 100 10.93 1541 
Sport 14 100 10.59 1494 
 
STEP 3 
Step 3 required a forecast of the annual fuel consumption of the motor vehicle fleet. 
This could be obtained by multiplying the annual fuel use per vehicle in Appendix 
Table 6.2 by the number of motor vehicles forecast in Appendix Table 5.3 in 
Appendix 5. However an adjustment is required as the CO2 data used in Appendix 
Table 6.1 is historical to year 2011. It does not take into consideration possible 
changes in the CO2 data arising from the proposed implementation of CO2 legislation 
in 2015. Also, the CO2 emission data is based on new motor vehicles, whereas CO2 
emissions by older models of motor vehicles are likely to be higher. Due to this, and 
also taking into account different driving environments and habits, an ‘other’ column 
has been inserted in the data for the total fuel used by the vehicle fleet. The ‘other’ 
column in year 2011 shows the difference required to bring the total fleet fuel 
consumption to 18 431 litres, being the actual fuel consumption of passenger motor 
vehicles in 2010 as stated in the ABS Survey of Motor Vehicle Use.
627
 The annual 
fleet fuel consumption in million litres with the ‘other’ column is shown in Appendix 
Table 6.3 below. 
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Sports Other Total 
 Annual 
fuel use 765 872 1111 1362 1541 1446 1494 
  
  
2011 1573 3305 1311 1715 5841 249 338 4099 18 431 
2012 1600 3361 1333 1744 5940 254 344 4169 18 744 
2013 1627 3418 1356 1774 6041 258 350 4240 19 063 
2014 1655 3476 1379 1804 6144 262 355 4312 19 387 
2015 1599 3358 1332 1743 5936 253 343 4166 18 731 
2016 1634 3432 1361 1719 5854 250 339 4172 18 761 
2017 1669 3506 1390 1694 5770 246 334 4178 18 788 
2018 1703 3578 1419 1668 5681 243 329 4182 18 802 
2019 1738 3651 1448 1641 5589 239 323 4184 18 813 
2020 1772 3723 1477 1614 5497 235 318 4186 18 821 
2021 1845 3877 1538 1532 5218 223 302 4157 18 692 
2022 1983 4167 1653 1359 4627 198 268 4077 18 330 
2023 2317 4867 1930 910 3099 132 179 3843 17 278 
2024 2653 5573 2210 457 1557 66 90 3606 16 213 
2025 2926 6148 2438 92 313 13 18 3417 15 366 
 
STEP 4 
The fourth step required an adjustment to the annual fuel use data as a 50 per cent 
reduction in the number of kilometres driven is desirable by year 2025. The decrease 
in mileage would be gradual, commencing at 5 per cent in 2016 and increasing by 




APPENDIX TABLE 6.4: Adjustment to Annual Fuel Use Due to Forecast 













2011–2015 765 872 1111 1362 1541 1446 1494 
2016 727 828 1055 1294 1464 1374 1419 
2017 689 785 1000 1226 1387 1301 1345 
2018 650 741 944 1158 1310 1229 1270 
2019 612 698 889 1090 1233 1157 1195 
2020 574 654 833 1022 1156 1085 1121 
2021 536 610 778 953 1079 1012 1046 
2022 497 567 722 885 1002 940 971 
2023 459 523 667 817 925 868 896 
2024 421 480 611 749 848 795 822 
2025 383 436 556 681 771 723 747 
 
STEP 5 
Step 5 required a forecast of the adjusted annual fleet consumption taking into 
consideration the reduced mileage and fuel use forecast in Appendix Table 6.4. 
Appendix Table 6.5 shows the adjusted annual fleet fuel consumption in million 
litres.  
 
APPENDIX TABLE 6.5: Total Annual Fleet Fuel Consumption in Million 













Sports Other Total 
2011 1573 3305 1311 1715 5841 249 338 4099 18 431 
2012 1600 3361 1333 1744 5940 254 344 4169 18 744 















Sports Other Total 
2014 1655 3476 1379 1804 6144 262 355 4312 19 387 
2015 1599 3358 1332 1743 5936 253 343 4166 18 731 
2016 1552 3260 1293 1633 5561 237 322 3964 17 823 
2017 1502 3155 1251 1525 5193 222 300 3761 16 909 
2018 1448 3041 1206 1418 4828 206 279 3554 15 982 
2019 1390 2920 1158 1313 4472 191 259 3347 15 050 
2020 1329 2792 1108 1211 4122 176 239 3139 14 116 
2021 1292 2714 1076 1073 3652 156 211 2910 13 084 
2022 1289 2708 1074 883 3007 128 174 2650 11 915 
2023 1390 2920 1158 546 1860 79 108 2306 10 367 
2024 1459 3065 1216 251 856 37 50 1983 8917 
2025 1463 3074 1219 46 156 7 9 1709 7683 
 
STEP 6 
In this step, the fuel LET revenue is forecast by multiplying the forecast fuel 
consumption in Appendix Table 6.5 by the fuel LET shown in Appendix Tables 3.12 
to 3.18 in Appendix 3. The ‘other’ category in Appendix Table 6.5 has been 
allocated an average AUD12.50 taxable value, being the average taxable values of all 
the motor vehicle categories. The forecast fuel LET revenue in AUD billion is shown 
in Appendix Table 6.6. 
 
APPENDIX TABLE 6.6: Revenue Forecast for Fuel LET For Passenger Motor 

































2016 0.12 0.39 0.27 0.51 1.95 0.07 0.12 0.99 4.42 



































2018 0.33 1.09 0.74 1.34 5.07 0.19 0.31 2.67 11.74 
2019 0.42 1.40 0.95 1.65 6.26 0.24 0.39 3.35 14.66 
2020 0.50 1.68 1.14 1.91 7.21 0.27 0.45 3.92 17.07 
2021 0.73 2.44 1.65 2.53 9.59 0.36 0.59 5.46 23.36 
2022 1.21 4.06 2.75 3.48 13.16 0.50 0.82 8.28 34.25 
2023 2.61 8.76 5.94 4.30 16.27 0.62 1.01 14.41 53.91 
2024 4.10 13.79 9.35 2.97 11.24 0.43 0.70 18.59 61.17 





APPENDIX 7: METHODOLOGY TO FORECAST NET 
REVENUES FROM LET 
 
The following information has been used to forecast the net revenue generation 
potential of the LET for the 10 years from 2016 to 2025: 
- Data gathered in Appendices 4 to 6; 
- Commissioner of Taxation, Annual Report 2010–11 (Australian Taxation 
Office, 30 September 2011).  
The methodology below describes in detail the steps undertaken to calculate the 
forecast net revenue for 10 years after the introduction of the LET. 
 
STEP 1 
The first step was to obtain the total gross revenues forecast from the purchase LET, 
annual registration LET and fuel LET from Appendix Tables 4.6, 5.4 and 6.6 in the 
foregoing Appendices. A summary of the total gross revenue from the LET is shown 
in Appendix Table 7.1. 
 
APPENDIX TABLE 7.1: Total Gross Revenue Forecast for LET (Excluding 































2016 0.22 0.69 0.42 0.76 2.78 0.11 0.17 0.99 6.15 
2017 0.43 1.36 0.84 1.45 5.28 0.20 0.33 1.88 11.78 
2018 0.64 2.02 1.24 2.07 7.50 0.29 0.47 2.67 16.90 
2019 0.85 2.67 1.62 2.61 9.45 0.37 0.59 3.35 21.50 
2020 1.04 3.29 1.99 3.08 11.14 0.43 0.70 3.92 25.60 

































2022 2.74 8.57 5.15 5.95 21.42 0.83 1.34 8.28 54.28 
2023 6.18 19.29 11.54 7.61 27.34 1.06 1.72 14.41 89.14 
2024 10.24 31.88 18.96 5.46 19.58 0.76 1.23 18.59 106.71 
2025 14.51 45.04 26.64 1.39 4.97 0.19 0.31 21.36 114.42 
Total 38.42 119.77 71.39 34.60 124.64 4.83 7.82 80.91 482.37 
 
STEP 2 
The second step was to estimate the cost of collecting the LET. The Commissioner of 
Taxation’s Annual Report 2010–11 states that on average it costs AUD0.88 to collect 
AUD100 of revenue.
628
 Based on this data, Appendix Table 7.2 below shows the 
predicted cost of collecting the LET. 
 




Cost of Collection 
  AUD billion AUD million 
2016 6.15 54.10 
2017 11.78 103.69 
2018 16.90 148.70 
2019 21.50 189.20 
2020 25.60 225.25 
2021 35.91 316.00 
2022 54.28 477.63 
2023 89.14 784.42 
2024 106.71 939.01 
2025 114.42 1006.89 
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It has been proposed in this thesis that the government would abolish the Luxury Car 
Tax (LCT) when the LET is introduced. Therefore it was necessary to forecast the 
revenues from LCT that would be forgone for the 10 years from 2016 to 2024.  
The Commissioner of Taxation’s Annual Report 2010–11 states that the LCT 
collected in 2010–11 was AUD489 million.
629
 Based on the forecast motor vehicle 
population from Appendix Table 5.2 in Appendix 5 above, the potential LCT 
revenue for years 2011 to 2025 was calculated, and is shown in Appendix Table 7.3. 
 
APPENDIX TABLE 7.3: Estimate of Luxury Car Tax for Years 2011 to 2025  
 
Total Forecast Car 
Population from 
Appendix Table 5.2  




2011 12 474 044 489 
2012 12 686 103 497 
2013 12 901 767 506 
2014 13 121 097 514 
2015 12 676 948 497 
2016 12 756 746 500 
2017 12 835 594 503 
2018 12 905 817 506 
2019 12 974 891 509 
2020 13 042 760 511 
2021 13 109 365 514 
2022 13 174 646 516 
2023 13 238 543 519 
2024 13 300 992 521 
2025 13 361 929 524 
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It has been proposed in this thesis that the government would abolish the excise of 
AUD0.38 that is currently collected on fuel when the LET is introduced. Therefore it 
was necessary to forecast the revenues from excise that would be forgone for the 10 
years from 2016 to 2024.  
The fuel consumption forecast in Appendix Table 6.5 in Appendix 6 has been used to 
estimate the excise revenue that would be forgone in the years 2016 to 2025, and is 
shown in Appendix Table 7.4. 
 
APPENDIX TABLE 7.4: Estimate of Excise Revenue  
 
Fleet Fuel Consumption 
Excise Forgone @ AUD0.38 
per Litre 
 
Million Litres AUD million 
2016 17 823 6773 
2017 16 909 6426 
2018 15 982 6073 
2019 15 050 5719 
2020 14 116 5364 
2021 13 084 4972 
2022 11 915 4528 
2023 10 367 3939 
2024 8917 3389 
2025 7683 2920 
 
The excise revenue forgone for 2016 needs adjusting due to the phasing-in period for 
existing cars, which would only become LET-registered gradually as their state 
annual registration became due. Thus for the purpose of this thesis, the excise 






Appendix Table 7.5 below shows the net revenue forecast of the LET for the years 
2016 to 2025 by subtracting from the gross revenue the cost of collecting the LET, 
the forgone LCT and the forgone excise duty on fuel.  
 























2016 6.15 54.10 500.08 3386.50 3.94 2.21 
2017 11.78 103.69 503.17 6425.51 7.03 4.75 
2018 16.90 148.70 505.93 6072.99 6.73 10.17 
2019 21.50 189.20 508.63 5719.15 6.42 15.08 
2020 25.60 225.25 511.29 5364.11 6.10 19.50 
2021 35.91 316.00 513.91 4971.95 5.80 30.11 
2022 54.28 477.63 516.46 4527.60 5.52 48.75 
2023 89.14 784.42 518.97 3939.40 5.24 83.90 
2024 106.71 939.01 521.42 3388.52 4.85 101.86 





APPENDIX 8: METHODOLOGY TO FORECAST 
SAVINGS IN USE OF OIL WITH THE INTRODUCTION 
OF LET FOR PASSENGER MOTOR VEHICLES  
 
The following steps were undertaken to calculate the savings in the use of oil with 
the introduction of LET in passenger motor vehicles. 
 
STEP 1 
The first step was to obtain a breakdown of the projected motor vehicle stock without 
LET as stated in Appendix Table 5.1, into the motor vehicle categories of light car, 
small car, medium car, large car, SUVs, people movers and sports car. For the 
purpose of this thesis, a breakdown of the passenger motor vehicle population is 
based on the available breakdown of the car sales data for year ended 31 December 
2011 as shown in Appendix Table 4.2 above. The breakdown of the total passenger 
car population into its various categories from years 2011 to 2025 is shown in 
Appendix Table 8.1. 
 













2011 2 056 242 3 789 644 1 179 697 1 259 421 3 790 358 172 474 226 208 12 474 044 
2012 2 091 198 3 854 068 1 199 752 1 280 831 3 854 794 175 406 230 054 12 686 103 
2013 2 126 748 3 919 587 1 220 148 1 302 606 3 920 326 178 388 233 964 12 901 767 
2014 2 162 903 3 986 220 1 240 890 1 324 750 3 986 971 181 420 237 942 13 121 097 
2015 2 199 672 4 053 986 1 261 986 1 347 271 4 054 750 184 505 241 987 13 344 156 
2016 2 237 067 4 122 904 1 283 439 1 370 174 4 123 681 187 641 246 101 13 571 007 
2017 2 275 097 4 192 993 1 305 258 1 393 467 4 193 783 190 831 250 284 13 801 714 
2018 2 313 774 4 264 274 1 327 447 1 417 156 4 265 078 194 075 254 539 14 036 343 
2019 2 353 108 4 336 767 1 350 014 1 441 248 4 337 584 197 374 258 866 14 274 961 















2021 2 433 793 4 485 470 1 396 304 1 490 667 4 486 315 204 142 267 743 14 764 435 
2022 2 475 168 4 561 723 1 420 042 1 516 008 4 562 583 207 613 272 294 15 015 430 
2023 2 517 246 4 639 272 1 444 182 1 541 780 4 640 146 211 142 276 923 15 270 692 
2024 2 560 039 4 718 140 1 468 733 1 567 990 4 719 029 214 732 281 631 15 530 294 
2025 2 603 559 4 798 348 1 493 702 1 594 646 4 799 253 218 382 286 419 15 794 309 
 
STEP 2 
Based on the assumptions made in Steps 1 and 2 in Appendix 6 and using the annual 
fuel use per vehicle in litres stated in Appendix Table 6.2, Appendix Table 8.2 below 
shows the annual fleet fuel consumption in million litres by the motor vehicle 
population without LET adjustment. 
 
APPENDIX TABLE 8.2: Total Annual Fleet Oil Consumption in Million Litres 













Sports Other Total 
2011 1573 3305 1311 1715 5841 249 338 4099 18 431 
2012 1600 3361 1333 1744 5940 254 344 4169 18 744 
2013 1627 3418 1356 1774 6041 258 350 4240 19 063 
2014 1655 3476 1379 1804 6144 262 355 4312 19 387 
2015 1683 3535 1402 1835 6248 267 362 4385 19 716 
2016 1711 3595 1426 1866 6355 271 368 4459 20 052 
2017 1740 3656 1450 1898 6463 276 374 4535 20 393 
2018 1770 3718 1475 1930 6572 281 380 4612 20 739 
2019 1800 3782 1500 1963 6684 285 387 4691 21 092 
2020 1831 3846 1525 1996 6798 290 393 4771 21 450 
2021 1862 3911 1551 2030 6913 295 400 4852 21 815 
2022 1894 3978 1578 2065 7031 300 407 4934 22 186 
2023 1926 4045 1604 2100 7150 305 414 5018 22 563 
2024 1958 4114 1632 2136 7272 311 421 5103 22 947 





The expected savings in the use of oil as a result of the introducing the LET was 
calculated by deducting the data in Appendix Table 8.2 above from the data in 
Appendix Table 6.5 in Appendix 6. The expected saving in the usage of oil in million 
litres as a result of introducing the LET is shown in Appendix Table 8.3. 
 
APPENDIX TABLE 8.3: Saving in Usage of Oil in Million Litres as a Result of 













Sports Other Total 
2011 0 0 0 0 0 0 0 0 0 
2012 0 0 0 0 0 0 0 0 0 
2013 0 0 0 0 0 0 0 0 0 
2014 0 0 0 0 0 0 0 0 0 
2015 84 177 70 92 312 14 19 219 986 
2016 159 335 133 233 794 34 46 495 2228 
2017 238 501 199 373 1270 54 74 774 3483 
2018 322 677 269 512 1744 75 101 1058 4756 
2019 410 862 342 650 2212 94 128 1344 6042 
2020 502 1054 417 785 2676 114 154 1632 7334 
2021 570 1197 475 957 3261 139 189 1942 8730 
2022 605 1270 504 1182 4024 172 233 2284 10 272 
2023 536 1125 446 1554 5290 226 306 2712 12 195 
2024 499 1049 416 1885 6416 274 371 3120 14 030 
2025 529 1110 441 2126 7240 309 419 3481 15 655 
Total 4455 9355 3712 10 347 35 237 1504 2040 19 063 85 714 
 
